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PREFACE. 


In  the  Preface  to  the  second  edition  of  my  work  on  "  Digestion, 
its  Disorders  and  their  Treatment,"  I  mentioned  that  I  had  originally 
intended  to  add  a  section  on  Food  to  the  contents  of  that  volume, 
but  that  for  the  reasons  given  I  afterwards  determined  to  publish  a 
separate  treatise  on  the  subject.  Thus  originated  the  present  work, 
which,  with  the  progress  of  time  and  a  large  consumption  of  mid- 
night oil,  has  grown  to  dimensions  far  exceeding  those  I  had  at 
first  contemplated. 

From  the  fact  that  the  subject  of  Food  is  one  of  deep  concern, 
both  to  the  healthy  and  the  sick ;  that  the  information  which  has 
been  obtained  during  the  last  few  years  has  completely  revolutionized 
some  of  the  cardinal  scientific  notions  formerly  entertained ;  and  that 
no  modem  systematic  treatise  of  the  kind  here  presented  exists  in 
the  English  language,  I  have  been  encouraged  to  think  that  the  task 
I  have  undertaken  may  not  be  deemed  superfluous.  Whatever  the 
results  attained,  I  have  steadily  striven,  sparing  no  pains  for  the 
purpose,  to  render  the  work  produced  instructive  and  useful. 

On  account  of  the  change  recently  introduced  in  chemical  notation, 
I  have  given  both  old  and  new  formulse,  placing  the  latter  within 
square  brackets  after  the  former. 

35  GB08VR50R  Stbeet, 

GROSVKiroR  Square,  March,  1874. 


CONTENTS. 


PAOK 

Introductory  Remarks  on  the  Dynamic  Relations  op 

Food, 17-24 

Matter  and  Force,  17.  Correlation  of  the  Physical  Forces,  17, 
18.  Equivalent  of  heat  in  mechanical  motion,  18.  Force  and 
energy — distinction  explained,  18,  19.  Analogy  between  living 
matter  and  a  machine,  20.  Forms  of  force  derived  from  the  sun, 
20.  Analogy  between  the  animal  system  and  a  steam-engine,  22, 
23.     Life  implies  change,  23.     Dormant  vitality,  23. 

On  the  Origination  op  Food, 25-35 

Power  possessed  by  animals  of  forming  one  kind  of  organic  com- 
pound out  of  another,  25,  26.  Influence  of  the  solar  force,  26-29. 
Action  of  vegetable  life,  29-32.  Formation  of  organic  compounds, 
33,  34.     Kesults  of  animal  and  vegetable  life,  34,  35. 

The  Constituent  Elements  op  Food,        ....  36 

Alimentary  Principles  :  their  Classification,  Chemical 
Relations,  Digestion,  Assimilation,  and  Physiologi- 
cal Uses, 37-146 

Distinction  between  alimentary  principles  and  alimentar}-  sub- 
stances, 37.  Separation  of  food  and  drink  not  physiologically  cor- 
rect, 87,  38.     Classification  of  food,  38-40. 

The  Nitrogenous  Alimentary  Principles,  41-96: 

Albuminous  or  protein  compounds — animal  and  vegetable  pro- 
tein compounds,  41-44.  Gelatinous  principles,  44,  45.  Digestion 
of  the  nitrogenous  principles,  45-48.  Action  of  pancreatic  juice, 
48-50.  Production  of  albuminose,  51,  52.  Uses  of  nitrogenous 
matter,  53.  Its  relation  to  force-production,  54,  55.  Experiments 
on  the  elimination  of  nitrogen,  56-72.  Kesume  on  nitrogenous 
food  and  muscular  action,  72-74.  Heat-production,  74,  75.  Varied 
amounta  of  urea  excreted  on  vegetable  and  animal  diets,  75,  76. 

B 


CONTENTS. 


Metamorphosis  of  nitrogenous  food,  77-86.  Force  value  of  nitro- 
genous food,  86-89.  Nitrogenous  matter  as  a  source  of  fat,  90-93. 
Alimentary  value  of  gelatinous  principles,  93-96. 

The  Non-Nitrogenous  Alimentary  Principles,  97-113: 

Hydrocarbons,  or  fats,  97-100.  Uses  of  fat,  100-102.  Fat  as  a 
heat-producing  agent,  102-105.  Oxidizable  capacity  of  fat,  105, 
106.  Fat  in  relation  to  muscular  force-production,  107-110.  Ac- 
tual force- value  of  fat,  111-113. 

The  Carbohydrates,  114-141  : 

Starch,  114-117.  Sugars,  117-120.  Gum,  120,  121.  Dextrin, 
122.  Cellulose,  122.  Lignin,  122.  Lactic  acid,  122.  Assimila- 
tion and  utilization  of  the  carbohydrates,  123-126.  Their  destina- 
tion, 127.  Power  of  animals  to  form  fat,  128.  Production  of  foie 
gras,  129-180.  Conversion  of  the  carbohydrates  into  fat,  180-134. 
Ultimate  use  of  the  carbohydrates,  134-136. 

Ternary  principles  not  carbohydrates : 

Pectin,  vegetable  acids,  alcohol,  136-141. 

The  Inorganic  Alimentary  Principles,  142-146: 
Water,  142.    Saline  matter,  142-146. 

Alimentary  Substances, 147-396 

Animal  Alimentary  Substances,  147-223 : 

Their  classification,  147,  148.  Varieties  of  meat,  148-158.  Un- 
wholesome meat,  168-167.  Poultry,  game,  and  wild  fowl,  167-169. 
Fish,  169-177.  Shell-fish,  177-181.  Eggs,  181-185.  Milk,  185- 
.199.     Butter,  200-202.     Cheese,  202-205. 

Animal  foods  sometimes  hut  not  ordinarily  eaten,  206-228. 

Cannibalism,  206,  207.  Mammals,  206-214.  (Horseflesh,  211- 
213.)  Birds,  214-216.  Reptiles,  216,  217.  Fish,  217,  218.  In- 
sects,  218,  219.  Earth-eating,  219,  220.  Table  of  references,  221- 
223. 

Vegetable  Alimentary  Substances,  224-327: 

Farinaceous  seeds,  224-259.  The  ccrcalia,  225-254.  Wheat  and 
fiour,  226-231.  Bread,  231-237.  Miscellaneous  articles  prepared 
from  flour,  237-289.  Unwholesome  wheaten  products,  240-242. 
Oats,  242-244.  Barley,  246,  246.  Rye,  246-248.  Indian  corn, 
248-250.  Rice,  260-252.  Millet,  252,  263.  Buckwheat,  253. 
Quinoa,  264.  Leguminous  seeds,  or  pulses,  254-269.  Oleaginous 
seeds,  259-264.  Tubers  and  roots,  264-270.  Potatoes,  264-269. 
Herbaceous  articles,  276-285.  Products  of  the  cabbage  tribe,  277, 
278.  Various  vegetabk^s,  279-285.  Fruity  products  consumed  as 
vegeUbles,  286,  286.     Esculent  fungi,  280-289.     Varieties  of  fruit. 


CONTENTS, 


XI 


11     Bftrk,  816,     8flwduat  atid  woudy  fibre,  815.    Saccharine 
Ipreparntmne,  816-320,    Snccbiirine  prixlucU,  820-822.    Furinftooouti 
prepAmtioni,  322-827. 

B£YKRAO£b^  d2S-895: 

Waler,  828-885.  Non-ftlcobolict  ex  hf  In  rating:,  and  restorative 
beverages,  386-357.  Tea,  335-342.  Repre#cntaUvo*  of  ten,  343,  344. 
ColTee,  844-360.  Fictitious  collee,  350,  Chiucory,  350,  35L  Gua- 
rutia,  851,  352.  Cocua,  852-867.  Ficlitious  cocoms,  357,  AlcohuHc 
bcverngcs,  357-8&5.  Effect  *>f  alcohol  on  tho  system,  35<^3<5l. 
B*>er,  361-^(i5.  Cider,  perry,  805,  306.  Wine,  366-390.  French 
win*!*j  881-384.  GerrriHti  wines,  384^  385.  Hun^^ariiin  wities,  886. 
Greek  and  Italian  vviuf.*,  386.  Austrulmn  wiocj*,  38(j*  Port  and 
01  Wr  wini.'s  of  Portugal,  S8Q,  387.  Sherry  and  other  Hpani^h 
wines,  388,  389,  Mursala,  389.  Mudeira,  389.  Cape  or  South 
^African  wines,  389,  390,  Fruit  wines,  390.  Mead,  890.  Spirits, 
394.     Liqueurs,  394.  895. 

COKDIMEHTB,  396. 


Tfl£  Preservation  of  Food, 


397-402 


Modern  procet^ea  of  pr eaervation,  897.  Four  meana  of  prefer  ving 
food,  vH-^  by  cold,  drying,  exulus^ion  of  air,  and  use  of  antiseptics, 
808-402. 


Principles  of  Dietetios,  . 


403-442 


Composition  of  milk  and  the  egg,  408.  Heeearches  of  the  Paris 
G«^ltttin  Com  mission,  404-406,  Position  held  by  nitrogenous  matteri 
107-409.  Question  as  to  the  necessity  tif  fata  and  carbohydrate*, 
410.  Adaption  of  food  to  demand,  411,  412,  Licbig*s  estimate  of 
the  nutritive  value  of  fo<jd,  413.  Fntnkland'a  estimate  of  the  force- 
produeing  value  of  food,  414—418.  The  appetite  as  a  measure  of 
capacity  for  work,  419.  Nitrogenous  matter  required  for  physical 
•  d<»v**1upmenl,  419,  420.  Human  labor  more  expensive  than  steam 
work,  421.  Moloschott^i  table  of  a  standard  or  model  diet,  422. 
Adjui^inient  '"f  food  to  elinmte  und  work,  423-426  Table  showing 
percentage  conjpOiiitioTi  of  various  articles  of  food,  427.  Playfair*» 
dietari€«,  428-430.  Workhouse  dietaries,  480.  Prison  dietaries, 
481,  432.  Tables  of  bard  and  light  lubor  diet^,  483.  Industrial 
empb»ynient,  {>enal,  and  punishment  dtets^  434,  485.  Instances  of 
limited  diet,  486,  487.  Table  from  Pay  en  of  percentngc  value  of 
food  in  nitrogen  and  carbon,  488,  489.  Outgoing  of  nitrogen  and 
carbon  as  a  diet  bmis,  440-442. 


Practical  Dietetics, 


443-502 


KJnd  of  food  best  adapted  for  the  support  of  man,  443.    Ynrieties 
<if  diet  consumed  by  ditierenl  nations :    Arctic  regions,  444— 44C ; 


CONTENTS, 


North  AmericHn  Indians,  446;  Mexico,  447  ;  Pampiis  Indians,  448; 
Guficbo:^,  448^  449.  Native*  of  AiietrRlia,  New  Zcmhmd,  449,  460  ; 
of  the  Friendly  Islands,  450;  Otalieite,  450;  Feejee  Islands,  451  ; 
Tftnn«,  New  Cttledonia,  Suvu^  461 ;  Sandwieli  Islands^  462  j  China, 
452,453;  Japan,  453,  454;  Indift,  Ceylon,  465;  Africa,  455^59. 
Mix^  food  the  natural  diet  of  nmn,  469.  Vegutariiinij^m,  460^  461. 
Dietetic  value  of  meat  often  overestfmAled,  401.  A  certain  amount 
of  fresh  food  neceesary  to  health |  462.  Elfects  of  animal  and  vege* 
tuble  food  compared,  403—467.  Proper  amount  of  food,  467-472. 
Effects  of  excess  and  deficiency  of  food*  472^70-  Times  of  eating, 
476-484.     Culinary  preparwtion  of  food,  484-1^1. 

Diet  or  Inf^iyts,  492-496. 

Woman's  milk,  492-494.     Milk  of  lower  animals,  494,  495.    Fstri- 
naceous  food,  496,     Lii*big's  food,  496 

Diet  foe  Tbaixino,  497-602. 

Object  of  training,  497.     Old  and  new  systems,  498-600.     Oxford 
and  Cambridge  systems,  601,  502. 


Therapeutic  Dietetics, 


503-459 


General  considerations,  608-&06.  Diet  for  gcmt,  50^,  607.  InSu- 
enoetof  food,  608.  Principles  of  dieting  for  tlnniiesi  and  etoiitness, 
609,  610.  Reduction  of  corpulency,  61 1-51 S.  Dietary  for  the  diii- 
hetic,  618-616.  Ill  etfeelfi  of  realriction  to  salted  and  dried  provi- 
sions 616.  Regulation  of  amount  of  fluid,  616.  Effect  of  Tarietiet 
of  food  on  the  urine,  517-519.  Food  for  weak  digestion,  620-522, 
Food  for  dy?pf*p4ia»  622-524.  Food  for  disordered  states  of  the  in- 
te«tiital  canal,  625,  626. 

DiKTKTIc:   PRB:t*ARJlTl0248   FOR   THK   IwYALlU,  627-68d, 

Hoi^piTAi.  Dietaries,  687-658. 

Guy's  Hospital,  687.  St.  Bartholomew's  Hospital,  638,  539.  St. 
Tliiviuas's  Hospital,  689,  London  Ho>|>ital,  640.  St.  George  >  Hos- 
pital, 641.  Middlesex  Howpitalj  642,  543,  University  College 
Hospital,  543,  5'I4.  King*.^  College  Hospital,  541.  8t.  Mary's 
Hoj^pital,  645,  Westminster  Hospital,  540.  Seamen's  Hoiipital, 
547,  Leeds  General  Infirmary,  547,  649.  Manchester  Royal  Intlr- 
inary  and  Dij^pensary,  648,  649.  Birmingham  General  HoHpitafp 
549 ,  5 60*  K e  w ca?  1 1  e-  u  po  n -Ty  ne  I  n  tl  r  m  a ry ,  55  L  Kd  i  n  bu  rgh  Roy »l 
Xntirmary,  661,  662.  Glasgow  Royul  Inflrmary,  653.  Richmond, 
Whit  worth,  and  Hardwicke  Uo^^iiitals  (Dublin),  653,  664.  Bethlom 
Lunatic  Hospital,  555.  8t.  Luke'^  Hospital  for  Lunatics,  555,  556* 
Han  well  Lunatic  Asylum,  666-568.  Col  ney  Hatch  Lunatic  Asy- 
lum^ 659. 


I.NDEX,, 


^r>i^574 


INTRODUCTORY    REMARKS 


ON  THE  DYNAMIC  RELATIONS  OF  FOOD. 


The  diseoverieB  anil  iiuluetioiiH  of  the  present  age  have  thrown 
a  new  liji^ht  on  the  pliysiolij^y  of  focwl, 

Amuiul  lis  we  have  to  dtjal  with  Matter  and  Force — the  one  a 
sabstautive  entity^  die  otlier  appreciable  only  ii8  a  principle  of  ac- 
tion. It  ha^  loii^r  iM'on  kn<iwn  that  (as  cognizulrk*  in  our  own  era) 
matter  can  be  neither  ereatcxl  nor  de^troyeil.  It  niuy  be  varionsly 
tombinoi]  and  modifiedj  but  it  remains  the  same  in  t^isenee  and  un- 
altered in  aniount.  Force  also  hits  m(>rc  recently  Ix^en  recognized 
a«  i^imihiriy  conditi(»ne<l ;  and  in  order  that  the  bearings  i»f  food  in 
relation  to  this  principle  may  \w  nndei-stoodj  f*ome  prehniinary  con- 
siderations explanatory  of  tlie  views  now  entertained  regarding  it 
lire  necessary. 

First,  then  J  we  may  take  it  as  accepted  that,  like  matter,  nndcr 
prest*Dt  eireumstances,  foi'ce  can  be  neither  created  nor  destroy ctL 
**Kx  nihihi  nihil  fit"  and  **  Niliil  fit  ad  nihtlum"  form  axioms  tliat 
must  l»e  aflmittcd  to  be  incontrovertible.  If  we  except  the  incon- 
siderable aocGssion  derived  fiv>m  the  occasional  descent  of  a  meteoric 
Ixxly,  the  enrtli')?  matter  remains  fixcfl  in  amonnt.  It  is  otherwise, 
however,  with  respect  to  fuive.  Under  tlie  form  of  heat  and  light, 
Ibpne  18  constantly  Iwing  transmitte<l  to  us  from  the  snn  ;  and  it  is 
from  the  force  thu8  derived  that,  in  a  manner  to  be  explained  further 
on,  life  on  eartli  originati^  and  i^  snstainetl. 

Id  enunciating  his  dwtrine  cm  the  **  Correlation  of  the  Physical 
Forces,"  Grove  demonstnited  tliat  one  kind  of  force  was  capable  of 
prr»ducing  another.  His  views  were  first  made  known  at  a  lecture 
delivered  at  the  Loruhm  Institution  in  1842.  Tlic  word  **  corrchi- 
tion"  he  employed  as  meaning  **rcripi"»)cal  production — in  other 
wonk,  that  any  force  capable  of  producing  another  nuiy  in  its  turn 
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]w  prcKlucecl  by  it."  The  ihjsiHoii  sought  to  be  establishwi  was  that 
lioat,  li^ht,  elet'tricity,  niagnetisni,  i^hemiral  affinity,  and  motion,  are 
all  cfjrrelative,  or  have  a  i*ccipr<  n'al  di'i>eii(Ience^t]iat  either  niiglit 
produce  the  other;^,  and  that  neither  eould  originate  otherwii^e  thaa 
by  pro^hictioo  from  some  anteewlent  force  or  foi-ces. 

Just  at  this  time  tlie  8anie  field  of  inquiry  was  beiujg^  investigated 
by  otlier  worker's,     WInle  (J rove  wa-^  asserting  tliat  tiie  great  prob- 
lem awaiting  solutiou  in  regjird  to  the  correlation  of  physical  forees 
wtLS  the  establisliment  of  tlieir  equivalent  of  jiower,  or  their  raeasu-J 
nible  rehitirtns  to  a  given  stuudanl,  Mayer,  Jonle,  and  Helniholta^ 
wen*  announcing  the  actual  equivalents  theragelves. 

Mayer,  of  Germany,  had  the  priority   in  the  pnblianion  of  hisi 
resean'hes.     As  a  member  of  the  medical   profe?<sion  he  a|qjroaehed 
the  subject  thrcaigh  its  i^elation  to  physiology.     In  1842  be  pro- 
ponudtHl,  in  its  full  ci>mprehensivene:i8,  the  doctrine  of  the  "Con- 
servation of  FortML^" 

Nearly  at  the  same  time  Mr.  Joule,  of  Manchester,  discovered  the 
equivalent  of  hciit  in  njecbaniiml  motion.  He  had  been  led  to  prose- 
cute iTsearches  in  that  direction,  with  the  view  of  ascertain ing  the 
relative  vahic  of  heat  autl  motion  for  ttit?  advantage  of  engineering 
geience.  He  found  that  what  sufficetl  to  raise  the  temperature  of  a 
|wund  of  water  one  tlegree  Fahrenlieit  Wf>nld,  under  am  it  her  moile 
of  action,  raise  772  pounds  a  fiMjt  high  ;  or,  putting  it  eonversc^Iy,  the 
full  of  772  ]M>nnd«  of  water  frt»m  a  height  of  one  foot  wouhl  give 
ri.se  to  an  amoont  of  hciit  sufficient  to  elevate  tlie  temperature  of  one 
jiound  to  the  extent  of  one  degree  Fahrenheit.  Thus  the  mechaui- 
eal  work  corre>*[>omling  to  the  elevatitm  ^if  772  {»ounds  a  foot  liigh, 
or,  what  comeH  to  the  f*ame  thing,  one  pound  772  feet  high,  forms 
the  dynamic  equivalent  of  one  rlegree  of  heat  of  Fahrenheit's  scale. 

It  is  mx-essiiry  to  state  here  that  the  term  "force,'*  when  useil  in 
a  strict  senne,  is  emph>yed  under  a  more  limited  aece]>tation  now 
than  formerly*  Origin  ally  it  rcim'scntcd  what  is  now  distiugnished 
as  both  *'  Ibree ''  and  **  energy/*  liy  **  jiirce,^'  in  a  rigid  signitica- 
tion.  m  under]«tood  the  power  of  proiluei ug  energy;  by  "energj'" 
tli<*  iKjwcr  of  performing  work.  To  give  au  illustration:  pow^der 
ha>*  ft>rce,  the  cannon-ball  energy ;  l>nt  to  t^iKtik  of  the  fort^^  of  the 
eatmou-ball  is  inexact.  I  may  also  remark  that  tlie  words  **  ac-tual  " 
aiid  ^*  |K>tential  "  are  iu  frequent  use  to  qualify  the  state  in  which 
eoei^y  is  met  with.     By  ac^«a/ energy  is  meant  energy  in  an  active 
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state — energy  which  \s  doing  work.  By  potaifial  energy,  energj^  at 
rest — energ\'  eaiMible  of  doing  work,  hut  not  tloiog  it.  In  a  bent 
crossbow  there  is  potential  energy — energy  in  a  state  of  rest^  l>ut 
ready  to  becx>nie  actual,  or  to  manifest  itj^4f  when  the  trigger  is 
pulled.  Again,  actual  energ\'  18  e  vol  veil  from  the  sun.  By  vege- 
talile  life  this  is  made  potential  in  the  organic  compounds  formed. 
In  theiM.*  organic  comiKjimds  the  energy  is  stored  up  in  a  latent  con- 
dition J  potential  energy  1b  reconverted  into  actual  energy  when  they 
undergo  oxidation  during  combustion  or  in  their  utilization  in  the 
animal  tTonomy. 

The  doctrine  of  the  '*  Conservation  of  Energy '  ■  implies  that 
energy  is  as  indestructible  as  matter,  that  a  fixctl  amount  exists  in 
the  universe,  and  that,  however,  varir>uyly  it  may  be  modified,  trans- 
ferred, or  transformetl^in  .spite  of  all  the  change**  of  which  it  may 
be  the  subject  tliroughont  the  realm  of  nature— it  eanuot  l>e  create*! 
or  annihilated,  increased 'or  diminished.  The  doctrine  further  im- 
plies that  the  difFereiit  forms  of  energy  have  tlieir  definite  reciprocal 
equivalentij ;  that  so  much  chemical  energy,  for  instance,  will  pro- 
duiH3  so  much  ht*at,  which  is  the  representati%'e  of  so  much  m«jtive 
power,  and  so  on.  Tlie  asc-ertaiued  e<[uivalents  of  heat  and  motive 
power  have  been  already  given. 

Accepted  as  applicalile  to  the  physical  forces,  the  doctrine  of  the 
**  Conservation  of  Energj' "  next  began  to  be  applieil  to  living  na- 
ture. Grove  in  his  **  Correlation  of  Physical  Forces  "  (seotind  chH- 
tion,  p.  89),  suggested  that  the  same  principles  and  mode  of  rejison- 
ing  adopted  in  his  essay  might  answer  equally  for  the  organic  as  for 
the  inorganic  world,  and  that  muscular  furcc,  animal  and  vegetable 
heat,  <Src-,  iniglit,  and  one  day  would,  Im-  shown  to  |w>ssess  similar 
definite  correlations.  He  proceeded  no  further,  however,  remarking 
that  he  purposely  avoided  entering  upon  a  subject  not  pertaining  to 
his  own  field  of  science. 

At  this  time  the  general  belief  prevailed  that  the  processes  going 
on  in  the  living  body  were  determinetl  by  "vitality"  or  the  "vital 
principle."  The  physical  forces,  it  was  supposed,  were  ovcrruleil  in 
the  living  Ixxly  by  the  vital  principle*  Without  discussing  whctht^r 
we  are  to  admit  or  deny  the  existence  of  this  principle  as  a  distinct 
ojM'niting  force- — a  question  which  has  been  handled  by  some  of  the 
lea<iing  men  of  s<:'ience  of  the  day — we  nnist»  I  think,  coneetlc,  as  a 
matter  of  ex|>erience,  that  in  the  living  organism  there  are  influences 


so 
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at  play  whieli  havQ  no  exisleuce  in  the  dead  matter  arouiKl*  Matter 
which  \ms  been  inipres^'d  with  life  can  produee  effeeti>  which  dead) 
matter  oamiot.  This  dws  not  wnflict  with  the  extengion  »jf  tlic  law 
of  the  **  Conservation  of  Enertry  '*  to  living  natnre.  The  etfeet*? 
prcxitR-ed  may  have  their  oriifin  in  the  pliysieal  foree^ — the  living 
matter  forming  the  medium  through  \vhieh  they  operate.  With  ar- 
tifieial  appliaiiees  force  may  lie  made  to  produce  varioui^  ctTeet^,  ac- 
cording to  the  natnre  of  the  in.strunient  employcth  With  the  t^ame^ 
force  in  operati^jn  different  kinds  of  work  are  jierfonnetl,  according 
to  the  chunicter  of  the  machine  si^t  in  motion.  Between  the  two- 
living  matter  and  a  machine — there  exists  an  analogy  which  admiu ' 
of  being  followed  still  further.  It  is  only  when  in  a  ecrtahi  state 
that  matter  is  exipaljle  i*f  forming  the  niedinm  for  tiie  exercise  of 
force  in  the  production  of  living  operations*  Modify  this  state,  and 
though  there  may  W  the  same  matter  to  deal  with,  yet  it  is  no  longer 
capable  of  fulfilling  the  same  ofliee  it  beibre  perfc^rmed.  So,  in  the 
case  of  an  ordinary  macliine ;  it  most  posscs^s  a  particular  construc- 
tion before  it  can  form  tlie  inetliuui  tor  the  operation  of  force.  Dis- 
arrange this  construction,  and,  althougli  the  matter  renmins  un- 
chang(*d,  the  apidicatimi  of  force  is  without  \l^  |)roiKjr  effect.  Thus 
a  disarninged  machine  may  be  cocupared  witli  living  matter  devital- 
ized. In  both,  the  capacity  of  being  eet  in  oiieration  by  force  has 
cx!S!te<lj  and  in  both  tluit  capacity  has  been  lost*  Further,  it  may 
lx»  said  that  a  maefiine  in  working  order,  but  unopernted  on  by  force 
— that  ii^,  in  a  state  of  rest — is  like  matter  posses-sing  vitality,  but  in 
a  drjnmuit  state*  lk)th  are  ready  to  move  directly  the  proj>er  force 
is  supplied. 

Applying  tlie  law  of  the  "Con^rvation  of  Energy**  to  living  na-' 
turis  the  forms  of  ibrec  which  we  obfier%'e  in  operation  are,  in  the 
first  inhtan*H»,  derivtNl  from  the  mm.  When  a  weight  is  ]itivi\  by  the 
lianil  it  seems  a  long  way  otf  to  go  in  the  sun  lor  the  muscular  force 
employcil  in  the  act.  Yet  the  dwtrinc  of  the  ♦*  Conservation  of 
Energv  '^justifies,  m  I  will  pn^'ccd  to  sfiow^  tin-  mnclusion  that  its 
origin  is  there. 

In  the  first  plaw,  the  force  evolved  in  muscular  action  has  its 
source  in  the  material  which  ha.s  Im^n  supplied  to  tlie  biwly  in  the 
form  of  f(Mi4l  Now»  all  food  comes  primarily  from  the  vegctiibte 
kingdom,  and  vegctiible  prwhieta  are  built  up  through  the  agency 
of  tlie  sun's  rays.    It  may  be  said  that  the  energy  containe^I  in  these 
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rays,  which  has  been  employed  in  prcKlucing  the  compound,  Is  fixed 
or  rendered  latent  within  it.  When  a  erossbow  is  l>ent,  the  force 
derived  from  the  mustnikr  [u-tion  einplMVcd  in  bendinfr  it  m  jitorod 
u[),  ready  to  l>e  again  lilK^mted  wlien  the  trigger  i.s  pulled,  uo  matter 
whether  this  be  at  ouee  or  a  hnudrwl  yean^t  hence ;  and  the  force 
given  to  the  arrow  w  hen  it  is  launt*!ictl  is  neither  more  nor  less  tfian 
that  which  lias  sprung  from  the  muscular  action  employed  in  bend- 
ing the  l>ow.  Tlie  same  with  vegetal )le  prothiets.  Their  formation 
is  coincident  with  the  dieengagemcnt  of  oxygen  from  oxidized  prin- 
ciplcs  and  the  development  of  etmdaistihle  eomponntls.  To  effet^t 
thifi  dii^^ngagement  the  ojieration  of  i'oree  is  required.  Now,  the 
farce  so  employed  has  its  source  in  the  heat  ami  light  evolved  from 
the  snn^  and  that  whieh  is  nsefl  for  the  purpose  may  be  said  to  be- 
come fixeil  and  to  exist  in  a  latent  conflition — to  exist  stortnl  up  in 
the  prfwluct,  residy  to  l>e  again  liberated  on  exposure  to  comlitions 
favorable  to  oxidation.  Thus  may  these  vegetable  products  Ix^  eom- 
pare<j  to  a  Ixnit  crossbow,  containing  ns  they  do  a  stoix'  of  latent 
force,  which  may  for  an  indetiiutc  period  remain  as  such,  or  may  1x3 
liberated  soon  after  it  has  been  fixed.  Whenever  liberated,  it  h  no 
more  nor  les^^  than  the  ecjui valiant  of  the  forec  whif'h  lias  been  used 
in  the  formation  of  the  jircMhu't.  Our  cfial-fields  represent  a  vast 
magazine  of  force  dniwn,  ages  ago^  from  the  sun's  mys,  and  csipable 
at  any  moment  of  1x*ing  set  free  by  tlic  ocrnrrenee  of  oxidation, 

Vegrtable  products,  then,  may  be  regarded  th^  con  tain  ing  a  store 
of  force  aeenmalated  fi'om  the  vast  supply  continually  emitted  with 
the  rum's  rays;  and,  upon  the  principle  of  the  indestructibility  of 
force,  that  force  whieh  has  im:m  applies]  to  unhx^king  the  elements 
in  the  combinations  fi'om  whieh  vegi^table  prod  nets  are  built  up,  and 
to  forming  the  new  oomiKjond,  is  contained  in  such  compound  in  a 
latent  state.  Now,  as  above  stated,  animals  either  dirertly  or  iji- 
dir€<!tly  subsist  upon  these  vegetable  prtKluets,  and  are  thenee  sup- 
pi  ieil  by  them  with  aecuraulated  force.  By  oxitlation  the  force  is 
set  free  in  an  active  state  under  S4>me  form  of  manifestation  or  other. 
It  rnattei's  not  in  what  way — ^wiiether  rapidly  or  slowly,  or  under 
what  circumstances — whether  inside  or  outside  the  living  system,  the 
oxidation  oec*urs ;  the  n*sult  is  the  same,  as  far  as  the  amount  of  the 
fon>e  liberated  is  concernt^I,  it  being  implied  in  the  doctrine  of  tlie 
"Conservation  of  Energy"  that  it  should  constitute  the  ei^nivalent 
of  tlie  solar  force  originally  made  use  of.     This  is  presuming  com- 
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plete  oxidfltion  tocKxrur;  but  in  the  proce^sesi  of  animal  li  (e,  although 
fully  oxi<lized  compound>^,  like  ttarbonic  acid  and  water,  are  formed 
and  discharged,  yet  others,  like  urea,  are  exjwlle^l  in  an  imperfectly 
oxidized  state,  and  carry  with  them  a  certain  amount  of  latent  or 
unutilized  force. 

Thus  it  m  that  the  various  forms  of  force?  manife^tted  in  the  actions 
^'animal  life  trace  their  origin  to  that  euiitted  from  the  sun.  Plants 
media  for  fixing  solar  force — for  converting  actual  into  latent  or 
potential  energy.  Animals  reconvert  latent  into  various  foniLs  of 
actual  force.  Thas,  in  the  various  forms  of  aetual  Ibree  liberated  by 
the  actions  of  animal  life,  wc  have  the  e<juivaleiit  of  that  which  hait 
been  fixed  by  plants  from  the  sun.  As  there  is  a  revolution  of 
matter,  so  is  there  a  revolution  offeree  within  and  around  us. 

In  the  lilx'ration  of  aetual  fijree  a  eomplete  anahvgy  may  lie  traced 
IxHween  the  animal  system  and  a  steam-engine.  Both  are  media 
for  fhe  conversion  of  latent  into  actual  force*  In  the  animal  system, 
ajmbii^tible  material  is  suppHeil  under  the  tbrm  of  the  various  kLuds 
of  fiKxl,  and  oxygen  is  taken  in  by  the  process  of  R^piration,  From 
the  chemical  energy  due  to  tlie  combination  of  these,  fonx;  is  lib- 
erated in  an  active  stat<* ;  and,  iM-sides  manifesting  itself  as  heat,  and 
in  other  ways  peculiar  to  the  animal  system,  is  eaijable  of  jjerll^rm- 
ing  mechanical  work*  The  steam-engine  is  supplied  with  combus- 
tible material  under  the  form  of  coal,  which  differs  fr^^m  our  fo(Ml  in 
reprej^enting  the  result  tif  the  vegetative  activity  of  a  former  insltml 
of  the  present  *'|>i»ch.  Air  is  also  supplied,  and  from  the  combina- 
tion which  oc^'urs  between  its  oxygen  and  the  elements  of  tl»e  com- 
bustible material,  heat  is  produced,  which  in  pmt  is  dissipatid  as 
such,  but  in  part  is  applied  to  the  |K.*ribrmauce  of  mec^hanieal  work. 
According  to  Helndioltz,  the  animal  economy,  iu  rcs|R'ct  of  its 
capacity  to  turn  tiirce  to  account  iu  the  acHx>raplisliment  of  mechanical 
work,  is  a  more  perfect  instrument  tliau  the  steam-engine.  His 
calculations  lead  him  to  conclude  that  whilst  iu  the  best  steam- 

t  engine  only  one-tenth  of  tlie  tbrce  liberated  by  the  combustion  of  its 
fuel  is  realizable  as  meehaiiiad  wcu-k,  tiie  rest  escjiping  as  heat,  the 
human  lK>dy  Ls  capable  of  turning  one-Hi\h  of  the  power  of  it^  fwxi 
into  the  equivalent  of  w*>rk.  Then*  is  this,  however,  to  be  remarkiHl^ 
that  the  iuel  of  a  steam-engine  is  a  far  less  expensive  article  dian 
the  food  of  an  animal  being. 
The  animal  body,  then,  nniy  be  Rgardwl  as  holding  an  analogous 


ON   THE   DYNAMIC    RELATIONS   OF   FOOD. 


28 


pcieition  to  a  machiue,  in  which  a  transmutation  of  chemical  into 
other  forms  of  force  is  taking  place.  Food  on  the  one  liand,  and 
air  on  the  other,  arc  the  fiR-tors  conocrnal  in  the  chemiail  action 
that  occurs.  It  is  through  the  interphiy  of  changes  between  foixl 
and  air  that  the  manifestations  of  animal  life,  consisting  of  heat- 
production,  museuhir  contraction,  nervous  (includii^g  mental)  action, 
and  nutritive  or  formative,  seeretorv,  and  assimilative  action  arise. 
The  <^>ita,  or  substances  dismissed  from  the  system,  are  metamor- 
phosed products  of  the  ingesta,  or  sll^Jstances  entering  the  system. 
The  elements  are  the  same,  in  nature  and  in  quantity,  in  tlie  two 
cases,  but  their  forms  of  combination,  and,  with  them,  their  force 
accompaniment^  are  different.  The  force  employed  in  buikling  up 
the  organic  ecmi pounds  belonging  to  fmid  is  again  cvolvtHl  ils  they 
descend  by  oxidation  into  more  simple  combinations,  and  in  the 
force  evolved  we  have  the  representative  of  the  active  manifestations 
of  animal  life.  If  the  products  disc^hargtHl  from  the  system  were 
fully  tjxidized  principles,  the  ioree  developed  ui  the  bcwly  would 
equal  that  ctmtuined  in  a  hitent  condition  in  the  food.  Such,  how- 
ever, is  not  completely  the  casei  a  certain  amount  of  latent  force 
remaining,  as  has  already  been  remarked,  in  some  of  the  egesta. 
The  pasition,  therefore,  may  Ijc  formulated  thus :  The  latent  or 
potential  force  of  ingesta  ecpials  the  force  developed  in  the  body  [jIus 
the  force  esc*aping  with  the  egt\sta.  In  otljer  words,  the  unexpended 
force  in  the  egesta  ant!  the  iun^i}  disengagi'd  by  the  ope  rat  inns  of 
lik\  and  manifested  under  the  various  forms  of  vital  activity,  equal 
the  force  containal  in  the  ingesta. 

What  is  requiretl  in  foml  is  matter  that  is  susceptible  of  under- 
gpiog  change  in  the  system  under  the  influence  of  the  presence  of 
oxygen.  Life  implies  change,  and  the  manifestations  of  life  arc  due 
to  the  reaction  of  ftxKl,  with  the  derivatives  from  it,  and  air  u[X)n 
each  other.  While  in  the  inorganic  kingdom  a  tendency  to  a  state 
of  rest  prevails — while  the  clasest  affinities  tend  to  becMime  satisfied, 
and  so  establish  efpiilihrium,  in  a  manifestly  living  body  rest  is  im- 
pusstble.  It  is  true,  living  (vrgaiiisms  of  certain  kinds  may  exist  in 
a  state  of  rest,  but  then  there  is  a  suspension  of  vital  manifestations. 
The  state  constitute  that  whieli  falls  under  the  denomination  of 
"dormant  vitality."  Animal  organisms  may  exist  in  it»  and  the 
seed  of  a  plant  natundly  remains  for  awhile  in  it.  Molecular  rest, 
and,  with  it,  an  absence  of  any  show  of  vital  activity  prevail.     Con- 
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currently,  however,  with  the  manifestations  of  vital  activity  molec- 
ular change — change  in  a  particular  or  prescribed  direction — occurs. 
Organic  compounds  become  resolved  by  the  agency  of  oxygen  into 
more  simple  combinations,  as  carbonic  acid,  water,  and  urea,  and 
cease  to  be  any  longer  of  service.  To  maintain  a  continuance  of 
vital  activity  fresh  organic  material  is  recjuired ;  hence  the  demand 
for  food.  But  food  and  the  other  material  factor  of  life — oxygen — 
do  not  constitute  all  that  is  needed.  It  is  further  necessary  that  the 
two  should  be  brought  within  the  sphere  of  influence  of  living 
matter,  in  order  that  the  changes  may  be  made  to  pursue  the  par- 
ticular line  of  direction  resulting  in  the  phenomena  of  life. 
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OlTR  foixl  is  in  tho  first  inskincc  deriveil  from  tlio  vegetable  king- 
dom. Diinaas  at  one  time  siiid,  **  L*aninial  s'assiiuilc  done  ou  dStruit 
des  mati^res  organiques  toutes  faite:?;  il  n'ea  cree  done  pas.;^  But, 
as  he  afterwards  admitted,  this  is  not  the  ease.  The  animal,  it  is 
true,  is  constantly  eoni^uraing  i>r  destroying  organic  sulistanees,  and 
is  iueapalde  of  forming  them  from  the  inorganic  prmciples,  but  suj>- 
pHe<l  with  organic  matter,  organic  eomijounds  of  various  kinds  arc 
t*onstrurtetl. 

3ftuldcr's  discoveries  in  1838  led  up  to  the  doctrine  that  the  albu- 
minous eom|KHmds  of  plants  ami  animals  agri*e  in  etimposition  mid 
pro|ietiies,  whence  it  wiis  inferred  tliat  tfie  animal  aimply  took  the 
tH>m pound  produced  by  the  plant  and  made  it  a  eomprincnt  part  of 
its  owm  IkxIv.  Liebig  was  the  first  to  maintain  that  animals  ix»s- 
eessed  the  power  of  forming  one  kind  of  org-anic  compound  out  of 
another.  A  warm  controversy  was  at  one  time  carricfl  on  ni>on  this 
point,  turning  jxirticularly  ufmn  the  formation  of  fat,  While,  on 
the  one  hand,  it  was  held  by  Liebig  that,  in  the  animal  system^  fat 
could  be  formeii  from  sugar,  Dumas  and  Bnus^inganlt  maintained, 
on  the  other,  tliat  Avhatever  fat  was  found  in  an  aninal  being  was 
derived  through  its  fiKMl  from  without.  Frnm  the  researches  ini- 
tiated by  this  dispute  it  became  ineonte^^tably  ei^tablished  that  Liebig 
was  right,  and  the  French  chemists  were  ultimately  corai»elhd,  even 
00  tlie  e violence  of  the  results  obtained  by  themselves,  to  abandon 
the  dotftrine  they  had  advancoth 

A  moment's  ainsideration  will  further  suflfice  to  show  that  one 
kind  of  albuminous  compound  19  capable  of  being  constructed  from 
others.  In  the  young  mammal  subsisting  solely  on  milk^  it  is  to  the 
casein  that  we  must  look  for  the  sf>uree  of  filirin  and  albnmcn; 
and  in  the  animal  ft^der,  secreting  milk,  the  cajsein  produced  is  de- 
rived from  the  fibrin  and  albumen.     Gelatin,  moreover,  has  no  ex* 
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istenee  in  vegetable  food.  At  the  present  day  we  may  waive  the 
discii.st^ion  of  this  iiiatter,  it  being  now  estublis^hed  that  none  of  tlicse 
nitrogenous  principles  enter  the  .system  niicler  the  form  in  which  they 
oceur  in  RhkI.  They  are  all  eonverted,  during  the  performance  of 
digestion,  into  a  certain  principle  (albumiuose),  which  is  the  princi- 
ple that  IS  absorbed,  and  that  is  subsequently  transformed  by  the 
assimihiti%'e  power  of  tlie  animal  into  the  various  eoniponuils  met 
with. 

The  position,  then,  is  this,  that  animals  are  not  e^imply  consumers 
of  organic  compounds,  but  are  capable  of  exerting  a  eonstruetive 
action  as  mtU.  They  must,  however,  be  sujiplied  with  organic  mat- 
ter |>revionsly  forniefl,  and  thus  the  ea|>aei(y  that  really  exists  is  that 
of  transforming  one  oi*ganie  eon) pound  into  another.  All  organic 
matter  has  its  primary  source  in  the  vegetable  kingdom,  from  which 
king(h)rn,  it  follows,  all  our  food  must  directly  or  iudireetly  be  de- 
rive(J,  The  vegetable  feeiler  goe^  directly  for  its  footl  to  the  vege- 
table kingdom.  The  animal  feeder  is  (Npially  dej>eudent  npjn  the 
products  of  the  vegetable  kingdom  for  its  pabulum.  Bnt  it  obtains 
it  only  at  secondhand,  so  to  spt^k,  or  in  an  indirect  nuanner,  its  i\x>d 
consisting  of  the  flesh  of  aiilmala  which  have  themselves  Iteen  nour- 
ished njjon  vegetable  pnxhicts. 

Now,  it  is  only  under  exjKjsure  to  the  action  of  the  sun's  rays  that 
plants  will  grow,  and  hence  it  is  to  the  influence  of  tliese  rays  that 
we  must  refer  th<^  |n*fiduction  of  food  in  the  first  instance,  and  tiie 
primary  sourc*e  of  all  life  upon  our  earth* 

It  has  already  bei-n  shr»wu  Itow  the  energy  emitted  from  the  sun, 
under  the  forms  of  htnit  aiul  light,  is  capable,  tbronglr  the  imilinm 
of  the  plant,  of  disengaging  oxygen  from  its  combination  with  car- 
htn\  and  liydrogen  in  t^n-boni*!  acid  and  water,  and  leading  to  die 
fonnatifin  of  re-<JxidiziLlj|r  ctunpounds;  and  how  the  energy  evolved 
from  the  re-oxidation  i>f  tlM*so  compounds,  whether  by  combustion 
or  within  the  antninf  sywtiMM,  reprtNi^nts  or  forms  the  ecpiivalent  of 
that  employed  in  t^flln-ting  their  e<»ustruction. 

What  an  iniiueasuralik'  amount  nf  force  to  lx»,  and  to  have  been, 
emitttHl  frotu  tlu'  solar  centre !  It  in  true  that  it  mnsl  possess  a  store 
of  heat  altogether  unrealizable  by  CHmpnrisou  with  anything  cogniza- 
ble aiTiniid  us;  for  it  has  Im-cii  Hhowii  liy  recent  investigaticais  with 
the  8|«x!troscope  that  iron  and  nlhi'i*  metals,  which  cannot  by  any 
known  methoil  of  hciit  appiii'iifinn  be  couvertnl  int<»  the  gaseous 
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state  ui>on  our  earth,  exifc?t  in  tlint  state  around  the  sun*     It  is  true, 
a1§i»,  that  the  sun  is  a  Iwdy  of  almost  ineontjoivable  magnitiult^    To 

ive  the  .simile  of  liehuholtz,^  **  Its  dinmetLT  is  so  great  tliat  if  you 
8uppo^  tlie  earth  to  be  put  into  tlie  centre  of  the  sun,  the  ^nu  itself 
being  like  a  hollow  sphere,  and  the  moon  going  about  the  eartli, 
theix*  would  be  a  8jince  of  more  tlian  200,000  milen  around  the  orbit 
of  the  mtxjn  lying  all  interior  to  the  surfaee  of  the  sun,"  But  when 
we  c^nie  to  consider  that  in  that  small  peueil  of  rays  wbieh  has  im- 
pinged U|X)n  our  earth  at  a  distance  of  nearly  95,000,000  miles  from 
the  suiij  that,  nmler  the  view  now  lield  by  [)hihrsophers,  has  l>een 
ciJUtuined  all  tlie  entTgy  or  suurce  of  power  which  has  been  Jixedby 
plants,  and  much  besides  that  has  escapetl  being  so  utilizetl,  we  can- 
not Jielp  being  struek  by  the  ininiensity  of  the  store  of  ]M>wer  awu- 
mulated  in  the  sun.  Geology  teiiehes  us  that  at  au  early  e[to<*h  in 
the  history  of  our  globe  this  solar  influence  must  have  manift^ted 
itself  to  a  nnieh  stronger  degree  than  it  dm^s  even  at  the  present  time. 
The  vast  crjal-beds  forming  a  jMirtion  of  the  earth *s  eriist  have  origi- 
nated in  v^ctablc  growth.  During  the  carUinifLTOus  era,  which 
compri^ei^  the  jK^rifxl  of  this  coal-formation,  the  atmosphere  was 
probably  laden  with  cartKinie  acid  and  humidity  to  a  imu-li  greater 
extent  than  at  the  present  day.  But  it  is  to  the  solar  energy  that 
we  must  look  as  the  source  of  the  luxuriant  vegetation  which  evi- 

ently  flourished  at  that  time,  and  which  must  have  exi8t(xl  in  tlie 
'Arctic  i-egions  as  well  as  in  the  lower  latitudes,  since  coalHleposits  are 
there  found. 

It  has  been  already  stated  that  it  is  only  under  the  influence  of 
the  foroc  contained  in  tlie  puivh  rays  that  organic  coni|wuods  are 
built  up  by  the  agency  of  the  plant;  and  it  is  found  to  l>e  the  green 
l>artB  only  of  plants — those  %vhere  chlorojdiyll  exists — that  etfeet  tlie 
decomposition  of  ctirbonic  acid  and  water — fixing  the  carbon  and 
hydri:»gen  and  liberating  the  uxygen.  This  ojierat ion,  it  is  the  dis- 
tinctive function  of  the  plant  to  perform,  and  it  fails  to  lie  carried  on 
when  the  infltience  of  light  is  absent  and  unless  chlorophyll  is  j>res- 
ent.  Under  these  conditions — absence  of  light  and  chlorophyll — 
ftxygi'n  is  absorl»ed  and  carbonic  acid  lilicrated  instead,  just  as  occurs 
in  the  animal.     I  have  been  informed  that  it  is  known  to  florists^  as 
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the  result  of  practical  observation,  that  in  the  case  of  the  variegated- 
leaved  geranium,  a  slip  that  may  happen  to  be  possessed  of  white 
leaves  only  will  not  grow  alone  like  other  slips.  Th6  absence  of 
chlorophyll  explains  the  non-capacity  to  effect  the  changes  necessary 
for  growth. 

The  solar  beam  is  composed  of  rays  possessing  different  properties 
and  diflferent  degrees  of  refrangibility,  and  the  question  has  been 
raised — what  part  of  the  solar  spectrum  exerts  greatest  power  over 
vegetable  growth?  The  colored  rays  produced  by  passing  a  pencil 
of  light  through  a  prism  are  arranged  in  the  following  order : 

Violet,  Yellow, 

Indigo,  Orange, 

Blue,  Rod. 
Green, 

The  greatest  illuminating  power  of  the  spectrnm  is  in  the  brightest 
yellow  rays,  whilst  the  greatest  heating  power  is  in  rays  below  the 
reil,  and  therefore  less  refrangible  than  any  of  the  coloreil  rays ; 
while  the  greatest  chemical  jxiwer — power  of  effecting  chemical 
change — is  in  the  rays  at  the  other  extremity  of  the  spectrum,  namely, 
the  violet,  and  still  more  the  invisible  rays  juv^t  above. 

Dra{)er,  from  experiments  conducted  in  1843,  states  that  on 
causing  plants  to  cHiH't  the  dei'omposition  of  carbonic  acid  in  the 
prismatic  spectrum,  he  found  the  yellow  rays  by  far  the  most  effec- 
tive. The  relative  pcvwer  of  the  varioiLs  colored  rays  he  asserts  to 
have  l)een  as  follows : 

Yellow,  Blue, 

Oreen,  Indigo, 

Orutige,  Violet. 

In  opposition  to  the  (^fUH'lnsion  «rrivt»<I  at  by  r)ra|K»r,  it  is  affirmed 
by  others  that  it  is  to  tlu'  l)lur  and  violet  rays  that  must  Ik?  referred 
the  maximum  power  of  ettln'tiii^r  the  d(H»om posit i<m  of  carbonic  acid 
through  the  nuKlium  of  tlie  plant,  llelmlioltz*  sjiys:  "Theolxser- 
vations  upon  vegetable  lift'  liavr  whown  that  plants  «ui  grow  only 
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under  the  influence  of  sohir  li|jlit,and  that  as  longa^*  solar  light,  and 
principiiUy  the  more  refmiifrilile  jmrts  <if  ^^olar  light,  t!te  hhie  and 
violet  rays,  tiiU  upon  the  green  parts  of  [jlants,  the  |)lant8  take  in 
carbooif!  acid  and  exhale  oxygen.'*  He  further  remarks  timt  in  ex- 
erting thi?<  influence  the^e  rays  are  completely  alisurhe^l ;  for  it  can 
be  shown  that  si liar  light  which  has  passed  through  green  leaves  in 
full  development  is  no  longer  mpable  of  exerthig  any  chemical  in- 
fluetice* 

I  have  spoken  of  h'glit  m  a  factor  in  the  construction  of  organic 
com|>onnds  by  the  plant.  The  ch^uieut8  of  which  these  organic 
comj>i:>unds  eonei^t  are  drawn  from  tlie  inorganic  kingdom,  and 
chiefly,  as  F^iebig  i>oiuteiI  r>ut,  from  au'lHinic  acid,  water,  and  am- 
monia— principles  whic!i  all  exist  to  a  gi*eivter  or  less  extent  in  the 
aimnsphere,  and  from  the  atmuspliere  are  to  a  large  extent,  if  not 
entirely,  derived,  lu  the  ease  of  the  linv  vegetal »le  organisms  which 
become  developed  in  moist  situations  as  a  green  layer  on  the  ban*en 
&ttrfa<'e  of  rocks  and  stones^  the  elements  re<|uired  for  liieir  growth 
must  have  been  derived  solely  from  the  atni<»sphere.  In  the  aise  of 
the  higher  organisms,  however,  the  elementa  of  growth  are  drawn 
from  the  soil  as  well  as  the  atmosjjhere.  IIunuis»  which  forms  the 
cutis^tituent  of  the  soil  which  supplies  these  elements,  consists  of  the 
deca^dng  remains  of  organic  productjs.  But  it  is  not  as  organic 
matter  that  humus  serves  as  liwd  to  the  jjlant ;  that  is,  it  is  not  the 
organic  matter  itself  that  is  utilizcHl.  It  is,  on  tlie  other  hand,  n.%  a 
source  of  ciu'honic  acid  and  amnuuiia,  principles  resulting  from  its 
deoomix>sition,  that  it  owes  its  position  iu  relation  to  the  alimenta- 
tion of  plants. 

The  stages  passed  througli  hi  the  history  of  vegetable  lite  leading 
to  the  provision  of  a  fitting  supply  of  fcKxl  for  animal  existence  may 
h>e  thus  represented  :  Beginning,  let  us  say,  with  a  barren  surface  of 
rtx*k,  which  may  have  Ik'Cu  freshly  expostnl  to  the  atmasphere  from 
$ome  subterranean,  volcanic,  or  other  agency,  the  germs  of  low  vege- 
table organisms  settling  upon  it,  extract  from  tlie  atmosphere  their 
elements  of  gn^vth.  Passing  througli  their  term  of  life  Uiey  die, 
and  fresh  ones  -spring  u|)  and  similarly  live  and  die,  S)  ihe  process 
goes  on,  higher  and  higlicr  forms  making  their  api>earaucc.  The 
det^aying  remains  of  this  |irimitive  growth  iucrust  what  was  a  barren 
surface  with  a  layer  of  earth  or  luouhl,  iu  wlneh  uttimately  the 
higher  plants  find  a  suitable  position  for  taking  nH»t  and  gr«:»wing. 
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TliiB  elotlietl  with  vegetation,  a  fit  locality  is  provided  for  the  sup- 
port of  aiiinial  life,  animal  beings  finding  in  the  vegetable  prtxluete 
now  existing  the  neeoK^an'  material  for  their  subsistence. 

It  may  be  mentionetl  here  tliat  there  is  one  chiss  of  vegetable 
orgaui^mf? — the  Fungi- — which  seems  to  occupy  an  exceptional  posi- 
tion»  and  to  referable  animals  in  being  dependent  upon  organic  prod- 
ucts for  their  growth.  It  is  jKissible,  however,  that  the  seeming 
appropriation  of  organic  matter  may  be  more  apparent  thun  real, 
and  that  the  dependcnee  upon  organic  matter  may  arise  from  a 
si>e(nally  large  and  c<:»n8tant  supply  of  carbonic  acid  and  amnicmra 
b^ing  require<l  as  a  eduditinu  of  growtli.  t>till,  it  must  l>e  said  thut 
this  class  of  vegetable  orgimisras  is  not  dejiendent  for  growth  u|">u 
light  like  the  others,  has  no  green  surfaces  for  deem n posing  carbonic 
acid,  autl,  in  fact,  instead  of  absorbing  carbonic  acid  and  setting  free 
oxygen,  does  as  is  tlie  tmse  with  animals,  precisely  the  reverse. 

These  are  strong  arguments  in  fiivor  of  growth  from  an  a]>projjri- 
atirm  of  or^^nic  conjixiunds;  but  theiT  is  this  to  be  remarkedj  that 
the  growth  in  question  occurs  oidy  where  decay  is  going  on,  and 
there  is  nothing,  at  all  event^s,  to  show  thai  any  other  than  organic 
cnmprmn^Is  in  a  state  of  decomposition  can  i.>e  made  use  of. 

The  chief  elements  of  the  various  organie  c(»nipountls  built  up  by 
the  agency  of  vegetable  life  are  earl>on,  hydrogen,  oxygen^  nitrogen, 
sulphur,  and  plMJsphorus  ;  antl  the  following  may  be  regarded  as  the 
sources  fnjm  which  tlicy  are  derived. 

In  the  above  enumeration  carbon  is  mentioned  first  as  being  the 
element  whicli  fx«?urs  l>y  far  the  most  extensively  in  orgiiuic  nature^ 
Large  as  is  the  quantity  of  carfjon  entering  into  the  composition  of 
organic  substances,  the  main,  if  not  the  entire  source  from  whicli  it 
is  derived  is  the  cjirbonic  acid  in  the  atmosphere.  According,  how- 
ever, to8inissure,  the  amount  of  ciirbonic  acid  contained  in  air  is  not, 
as  a  mean,  more  tliat  one  part,  by  volume,  in  two  thousand;  but 
then  it  must  be  rt^membered  that  it  is  constantly  l>eing  generated, 
not  f»idy  as  a  fH-fjchict  cd'  animal  life,  but  from  various  proeesseaj 
earriitl  on  around  us. 

How,  it  api»ears  tliat  the  Icavc^^  and  other  green  parts  of  plants 
are  contiimally  absorlving  this  carlxmic  acid,  and,  with  the  aid  of 
li^lit,  ellccting  its  dcc<»mj>osition,  the  oxygen  t)eing  exbalctl  and  the 
wirbon  detaineil  and  applied  to  the  prod  net  ion  of  organic  substances. 
Whilst  it  is  only  by  the  leaves  and  green  surfaces  that  carbonic  acid 
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is  decomi;»osetl  and  oxygen  liberated,  it  Ls  probable  tliat  its  aljs^orp- 
tion  is  not  limited  to  those  part.*,  but  that  some  entei-s  through  the 
root*,  this  lieing  derived  from  tlie  proeess  of  dee<:>iii  posit  ion  fining  on 
in  the  *>rganie  matter  of  the  .soil,  and  fnmi  the  ciirb«>nie  ai'id  earrictl 
down  from  the  atmosphere  with  the  rain, 

Striking  a.s  it  niay  seem,  yet  theR^  are  ,«nffieient  grontids  for  be- 
lieving tliat  the  vitst  tstore  of  earbon  contained  in  forests,  of  whatever 
extent  we  may  encotintcr,  has  l>een  derives!  in  the  manner  alwve 
mentioneiK  Geitlogiail  investigations  render  it  alniust  certain  that 
at  one  time  the  attnosphere  was  iar  richer  in  carbonic  acid  than  it  h 
now,  and  that  vegetation  also  was  proportionately  more  luxuriant. 

The  abf?nrption  of  carbonic  acid  and  exlialatrf^n  of  oxygen  which 
take  place  in  plants  nnder  the  influence  of  light  constitutes,  then,  a 
prooeass  of  ah'mentation.  The  reverse  proeess — the  absoqition  of 
oxygen  and  exhalation  of  carbonic  acid — a  proeess  which  forms  one 
of  the  principal  plicnomcna  of  animal  life— <3eeurs  also  to  simie  ex- 
tent in  phints,  and  stands  out  nntvjncealeHl  during  tlie  night,  when 
from  the  absence  of  liglit  there  is  no  dectmi position  of  carbonic  acid 
and  libenUion  of  oxygen  going  on.  It  als<»  (kxui's  as  the  result  of 
certain  o|w?nition8  of  plant  lilc,  asj  (or  instance,  during  germina- 
tion, flowering,  and  fruiting. 

Hydrogen  and  oxygen  arc  supplied  to  an  unlimited  extent  to 
plants  under  the  form  of  water.  In  the  production  of  the  carbo- 
hydrate group  of  organic  compounds ;  that  is,  componntls  such  as 
starch,  sugar,  dextrin,  gum,  cellulose,  «fee.,  in  which  carbon  is  united 
with  hydrogen  and  oxygen  in  the  proportion  to  form  water,  it  is 
'possible  that  water  is  directly  a-^siinilattMl,  although  tJiis  is  by  no 
means  an  ascertained  fact,  lu  a  large  number  of  other  compounds, 
however,  it  is  evident  frtnu  their  coni|)ositiou  that  for  water  to  serve 
for  their  pro<hieticm  its  elements  must  undergo  st»paration.  The 
oleaginous  cf>m|^^>oundsy  for  instance,  chiefly  consist  of  carbon  and 
hydrogen.  Tlic  amount  of  oxygen  jiresent  is  very  much  less  than 
that  retpiired  to  form  water  with  their  hydrogen.  For  this  element 
to  be  apjiropriated  a  dcoxidation  must  oceur,  and  it  is  Iwlieved  tluit 
some  t>f  the  oxygen  exhaled  by  the  plant  under  the  influence  of  light 
has  it«  souire,  not  only  in  airbonic  acid,  Init  likewise  in  water. 

AUh*»ugh  plants  are  freely  surrounded  with  nitrogen — this  ele- 
ment fiirmitjg  the  large  eonstituent  it  does  of  the  atmosphere,  yet  it 
k  not  from  the  atmosphere  that  the  nitrogen  of  organic  matter  h 
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dorived.  The  researches  of  Saiisgure  and  Boiis^ingaiilt  have  deinon- 
stnite^l  that  planti?  are  incapable  of  ajjpropriatiiig  the  free  nitnigeii 
of  the  atniQHphere  and  elaborating  it  into  orjyranie  matter,  Li<'bi|z:'s 
view,  and  it  is  one  wliieli  is  by  eonnnoii  eniiseiit  indorsed,  is  that  the 
nitrogen  of  organic  matter  h  derived  from  anmioniiu  Thi8  able 
chemirit  was  tlie  fin^t  to  sliow  that  ammonia  is  a  constant  constituent 
of  the  atmosphen^  It  is  trne  that  the  qnantity  in  whit-li  it  is 
prest*nt  is  so  small  that  it  cannot  be  recognized  cxet^pt  by  abstraction 
frtini  a  Itu'ge  volume  of  air.  It  may  1r'  removed  and  its  quantity 
determined  ("On  the  Estimation  i>f  Aonnonia  in  Atmos{>hcnc  Air/' 
by  Horace  T*  Brown,  "  Pnx^^Jing?*  of  the  Royal  Society/*  vol. 
xviii,  p.  28G)  by  passing  a  given  volume  of  air  throngb  water 
slightly  acidulated  with  stilphnrie  acid.  It  h  also  snsceptible  of 
reeogtiition  iti  min-water,  where  it  exists  untler  the  form  of  carbo- 
nate. Ammonia,  like  earlronie  acid,  forms  a  product  of  the  deeom- 
position  of  organic  matter.  The  nitrogen  of  organic  matter,  imleeti, 
is  returned  to  tfie  inorgarde  kingdom  nnder  the  form  of  ammonia. 
Thus  in  humus  we  have  a  source  of  ammonia  which,  doubtless^  com- 
bines  with  some  of  the  nirlxmie  afM<l  also  gencratedj  and  in  this  state 
18  in  great  part  dissipateil  into  the  atmospheres  The  great  vohitility 
of  the  product  wraihl  lead  to  this  I'esult.  Diffused  through  the  at- 
mosphere it  would  l>e  alistractinl  by  niin  and  snow,  and  in  this  way 
carried  back  to  the  earth,  to  be  brought  in  contact  with  the  root^  of 
plants,  through  which  its  absorption  is  supposwl  to  l>e  effected.  Ae- 
coi'ding  to  Liebig,  ammonia  enters  the  vegettd)le  organism  in  com- 
biuatitm  with  airbonic  or  sulphuric  acid,  while,  accfirdi ug  to  Mulder, 
the  combination  is  with  the  aciils  he  dcscrilM^s  as  existing  in  hnnuis, 
Nitmgen  forms  an  element  which  is  of  the  higlii>*t  importance  to 
vegctalde  as  well  ns  to  animid  life.  It  is  nc»t  only  ntvessary  that  it 
shrudd  enter  into  the  wnstitntion  n^  vegetaldc  suhstanccs  so  that 
animals  may  obtain  a  supply  of  it  with  their  tbftd,  but  it  fnvms  an 
indispensable  element  in  relation  to  the  molccuhir  changes  of  the 
plant  as  well  as  of  the  animal.  Wherever  living  changt^s  arc  carrietl 
on  nitrogenized  matter  is  prcf^ent.  The  proclivity  of  this  to  change 
tnrms  one  of  its  most  cluinictcristic  qualities,  and  the  changes  it 
undergoes  indm*e  changes  of  a  definite  kind  in  other  niattcr  which 
per  Hc  has  a  tendency  to  remain  at  rest.  Tluis,  in  nitrogenizt^Nl  mat- 
ter wc  have*  m  it  were,  the  requisite  starting-jwiint  for  tlic  various 
ehaugi^  which  result  in  the  phenomena  of  life. 
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The  four  elements  which  have  been  referred  to,  viz.,  carbon,  hydro- 
gen,  oxygen,  and  nitrogen,  fiirm  by  far  the  cliief  eons*titiients  of  or- 
ganic com|M3und8j  but  t*iil|)hnr  and  |>hosj>horiis  are  also  present,  to  a 
small  extent,  bHiiml  up  with  llie  other  elements  in  eertain  fM'^unic 
principles.  Stdphur,  for  example,  is  met  with  in  easein,  and  lx>th 
sulphur  and  j>hi>s[>liorus  in  iilirin  and  albumen.  Tlie  |irobable 
source  of  these  elements  is  sulphates  and  [jhuspluites,  the  aeids  of  the 
salts  underlying  deoxkktion  through  the  meilium  of  the  ojieratinns 
iTarrienl  on  in  the  plant,  in  the  same  manner  as  occurs  in  the  case  of 
carbonic  acid, 

Afi  yet  I  hav^e  been  referring  merely  to  the  smirce  of  the  elements 
entering  into  the  constitution  of  the  orgjuiic  ci»m} wands  produeeil 
by  plants,  and  upon  this  point  it  may  be  considered  that  our  infor- 
mation is  pretty  ilcfmite.  The  precise  mode,  however,  in  which 
them  elements  are  combined  ur  elaborated  into  the  infinite  variety 
of  organic  aimjMmnds  existing  is  fjuite  another  matter,  and  one 
which  (il  must  he  conciHhxl)  lielongs  as  yet  only  to  llie  dnmain  of 
hypothesis.  The  point  hiis  In^en  the  suljject  of  many  laburious  re- 
Hearchi's,  cvuiduetiHl  by  some  of  the  mf>st  distinguislied  obs*'rvers, 
but,  In  .s|iite  of  these  attenijits  to  elucidate  it,  we  have  at  present 
little  or  nothing  Ijeyond  conjecture  to  deal  with.  It  may  he  fairly 
ciurmised,  however,  that  the  production  of  the  higher  compounds  is 
effected  step  by  step,  or  by  a  series  of  transition  stages,  and  not  by  a 
dire<!t  or  immediate  union  of  the  cJcmcnti*  entering  into  their  cnm- 
lioesition.  Whatever  the  exact  cliangcs  that  ensue,  there  can  Im?  no 
doubt  that  they  pnx^eed  in  a  defiuitc  and  |»recise  order.  In  organic 
nature  we  know*  that  ehange  induces  change,  anti  the  change  lii'st 
set  in  motion  in  the  act  of  growth  may  lie  regarded  as  starting  the 
changes  winch  imxiuce  the  various  organic  eomiM»unds  met  with. 
Bo<liea  in  contact  with  changing  niatter  are  within  the  sphere  of 
influetioe  of  a  metaWilic  or  metamorphosing  forcre,  and  U*  the  rn>era- 
tion  of  this  force  i»  to  be  aHcribeil  much  that  occurs  as  the  result  of 
living  action. 

It  I*  the  formation  (*f  organic  compounds  whieli  constitutes  the 
special  province  of  the  plant  U)  eflwt  in  relation  to  the  pnKl action 
of  fiioib  Food,  however,  to  fulHl  the  rcHiuirements  of  animal  life, 
must  contain  certain  mineral  or  inorganic  as  well  as  organ ir  prin- 
oiplcg — a  supply  of  the  former  being  quite  as  indis|K'nsable  as  a 
supply  of  the  latter.     But  we  need  not  concern  ourselves  about  a 
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separate  supply  of  mineral  matter.  Tlie  productions  of  nature  wisely 
contain  in  rtHjihiiiatioii  all  that  is  wanted  It  ha])iH*iij?  that,  besides 
being  furnisljed  with  carbon ie  aei<l,  water,  and  ammonia,  fi»r  the 
formation  of  orpin ic  eompinindy,  plants  rerjuire  for  their  growth  a 
.snpply  of  sttline  prineiples.  These  they  draw  from  the  surrounding 
^n\,  and  a  jmrtion  td*  the  advantage  awniing  to  vegetable  growth 
from  the  eniph^ymi'iit  of  inarnire  is  owin^^  to  tlie  mineral  matter  it 
contiiinSi  and  which  is  thereby  given  to  the  soil, 

Iji  apprtjpriatinji;  mineral  matter  as  an  element  of  nutrition,  the 
plant  exercises  a  selcx-tive  action.  It  ixS  fcaind,  for  instants?,  that  some 
of  the  .Sidine  eonijwumls  bclimging  to  the  soil,  and  m»t  othei's,  ar 
[iresent,  that  tlicy  are  prei?ent  in  different  proportiong  as  re^anls  each 
other,  and  to  a  different  extent  in  il liferent  parts  «»f  the  plant.  Min- 
eral matter  holds^  in  fact,  a  definite  relation  to  the  comiJonent  parts 
of  a  plant,  and  probably  enters  into  some  sort  of  eombinjition  with 
the  organ ii-  constituents. 

Thus,  ill  vegct4iblc  products  we  find  not  only  the  organic,  but  like- 
wise the  »ut»rgauie  nnitter  we  rtHpiire;  and,  in  taking  up  and  apply- 
ing mineral  matter  as  it  docs  to  its  own  pnrposes  of  growth  as  well 
as  forming  orgtmic  comjMnnids,  the  vcget^ibie  organism  contributes 
in  a  ci)mplete  nuiuner  t4>wards  the  suj>ply  of  w  hat  is  wanteti  for  ani- 
mal nutrition. 

A  recipriR-al  I'elatiou,  however,  it  must  Ik*  oljserved,  in  reality 
exists  Ijetweeu  what  is  supplicnl  and  what  m  wanted*  We  are  as 
much  adapted  to  the  appropriation  of  tlic  fbtxl  suppHeil  to  us  as  our 
food  is  ada])li*d  to  our  wants.  Were  wc  not  so  adapted  existence 
WTuild  }>e  imptkssilih"  fur  us.  In  nature  all  things  are  umtnally 
adapted  to  each  other. 

In  what  has  Imh'h  snid  about  llu^  ]irmluetion  of  forKl  by  the  vege- 
table kingdom  fbr  animal  sulKsistcnee,  it  is  seen  timt  animals  and 
plants  stand  in  tlinn't  antagonism  to  cnieh  other,  as  regards  the  re- 
sults of  the  main  openilions  of  Hfo.  Plants  draw  their  food  frtim 
tlu«  iuurtiaiiie  kingdom,  and  prmbuT  organic  (*omi>ouuds.  Animals 
find  their  f(K*d  in  thi'se  organic  i*oini>«ninds,  and,  in  applying  them 
to  the  pur|ioHes  of  life,  reconvert  ibcju  into  iuorgtude  principles. 
In  the  appniprratioii  of  inorganic  matter,  as  fbiwi,  plants  absorb  car- 
bonic acid,  and  set  fvvv  oxygen.  AiiimaU,  in  their  tYuisumptiou  of 
organic  matter,  absorb  oxygen  and  give  «uit  earliouie  aeid.  Thus, 
animal  life  and  vegetaWo  Hie   Mand  in  eomplemental   n^lation  to 


RESULTS    OF    ANIMAL    AND   VEOETABLB   LIFE.  35 

each  other,  and  it  is  in  accordance  with  the  requirements  for  the 
persistence  of  living  nature  upon  the  surface  of  our  planet  that  it 
should  be  so.  If  the  operations  of  animal  and  vegetable  life  pix)- 
ceeded  in  one  and  the  same  direction  only,  the  eflfect  would  be  a 
gradual  alteration  of  the  chemical  arrangement  of  matter,  until  a 
state  of  things  was  arrived  at  unfit  for  the  further  continuance  of 
life.  Under  the  existing  order  of  things  animals  and  plants  in  such 
a  manner  neutralize  each  other's  effects  upon  surrounding  matter 
that  they  balance  each  other's  oi)erations,  and  thereby  maintain  a 
state  of  uniformity. 


THE 

CONSTITUENT  ELEMENTS  OF  FOOD. 


Op  the  various  elements  known  to  exist  in  nature  only  a  limited 
number  enter  into  the  constitution  of  living  bodies.  The  following  is  a 
list  of  those  found  as  constituents  of  the  human  body.  The  first  four, 
namely,  carbon,  hydrogen,  oxygen,  and  nitrogen,  exist  in  far  larger 
quantity  than  any  of  the  others.  As  for  those  which  occur  towards 
the  end  of  the  list,  they  are  present  only  in  exceedingly  minute 
quantity,  if,  indeed,  they  are  invariably  present.  It  is  more  than 
doubtful  if  they  are  to  be  regarded  as  essential  constituents. 

Carbon, 

Hydrogen, 

Oxygen, 

Nitrogen, 

Sulphur, 

Phosphorus, 

Chlorine, 

Sodium, 

Potassium, 

Calcium, 

Magnesium, 

Iron, 

Fluorine, 

Silicon, 

Manganese, 

Aluminium, 

Copper. 

The  food  beiug  the  source  from  which  the  elements  forming  the 
constituents  of  tlie  bo<ly  are  derived,  it  follows  that  food  roust  con- 
tain all  the  elements  which  are  there  met  with.  Xo  article  can,  as 
food,  satisfy  the  requirements  of  life  that  fails  to  c*omply  with  this 
condition. 


ALIMENTARY  PRINCIPLES: 


CLASSIFICATIONS,  CHEMICAL  RELATIONS.  DIGESTION, 
ASSIMILATION,  AND  PHYSIOLOGICAL  USES. 


ALTflOlTGH  it  is  necessary  thtit  our  fiKxl  slioiild  eotitaiii  the  eli^- 
riicnti^  that  have  been  enuiiiemtwl — himI  rc»ntaio  them  in  stieh  \m\' 
pc^irtioii  m  to  funiish  the  re4{uisite  nniuiuit  of  each  to  the  i*y8teni — 
yet  It  is  not  with  these  elements  a.«  mch  that,  from  tin  alimentary 
point  of  view,  wc  have  to  fleah  It  is  only  in  a  state  of  e(3nibination 
that  the  elements  are  of  any  serviee  to  ns  as  foml ;  and,  as  has  been 
alreiidy  ineationed,  the  eonilnnation  must  have  been  fonneil  by  the 
agency  of  a  living  organism — the  eonibitmtion  mii^,  in  other  words, 
con^itute  an  ort;atiie  prodn<'t. 

Now,  taking  the  ditferent  orpinir  piTMhu-ts  which  nature  affords 

I  us  as  food,  we  find  that  they  may,  by  analysis,  be  resolved  into  a 

variety  of  definite  eomponnds.     The\^e  ecmstitiite  what  are  known  as 

**aliroentaiy  prineiples/^  in  contraclistinetion  to  *' alimentary  sutj- 

jjtanees/'  or  the  articles  of  food  m  supplied  to  us  by  nature. 

Ill  a  s(aentific  consideration  of  HumI  it  is  neeessary  Uy  sjx^ak  first 

of  the  alimentmy  principles.     It  is  only,  indeed,  by  kM)king  at  it 

through  its  constituent  principles  that  we  aix?  in  a  p<isition  to  dis- 

.cum  its  physi( (logical  bearingi^,  antl  I  will  begin  by  pointing  out  the 

most  convenient  division  and  classifit^adon  to  Ix*  a(h)pte<h 

Po|Jularly,  tlie  ingesta  arc  kM»ked  u|ion  as  consisting  of  food  and 
drink^  the  one  supplying  as  with  solid,  the  other  with  liquid,  matter. 
SuiM^rficially,  tl»is  ap|»eai*s  a  natural  and  convenient  m^Mlc  of  primary 
grtaiping,  but  irk  a  physiologiejil  point  of  view  it  is  completely  worth- 
lege.  **Food'*  and  ^*  drink  ^'  constitute  terms  referring  only  to  the 
particular  state  in  wliich  an  article  for  consumption  may  happen  to 
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exist — viz»j  whether  it  is  in  a  solid  or  a  liqtikl  form.  What  is  drunk^ 
for  instance,  and  this  hohl.s  ^ood  partieiilarly  in  the  tu^e  of  milk, 
may  be  rich  in  foml  or  solid  matter,  ami  in  the  iuod  we  consiume 
there  is  invariably  a  large  propurtiun  tif  liqnitl  matter. 

Physiologiejilly,  then,  the  separation  of  the  ingesta  into  ''food*' 
and  **  drink"  is  unHnitable.  The  t\i\>  material  factors  of  life  are 
loud  and  air;  and  food  may  be  cottsidered  as  eomjirising  tliat  wliieh 
contributes  to  the  growth  and  nutrition  of  the  b<xly,  and,  by  oxida- 
tion, to  force-product  ion,  Reganh^d  in  this  eomprelicnsive  light, 
food  embraces  both  solid  an*l  litjiiid  matter;  and  tlic  primary  natural 
di%nsion  is  into  organic  anfl  incirganic  portions — that  is,  ctunbinations 
of  elements  proikiei!)lc  only  througli  the  agency  of  life;  and  chemi- 
cal cotnbinatiouH  drawn  simply  from  tlie  mineral  kingdom  and  in- 
corporated with  the  iithci^. 

The  inorganic  portion  of  food  consists  of  water  and  various  saline 
principles.  Tlie  urgtmie  imrt ion  may  Im  subdividctl  into  eompounds 
nf  which  nitrogen  forms  a  ccjnstitncnt,  and  ecnnpounds  from  whicli 
it  is  absent;  in  other  wiirds,  into  nitrogenized  and  non-nitrogenizetl 
eiiuipounds.  The  nnu-nitrogenizcd  alimeiitarv  principles  art*  c<tm- 
[josed  of  the  three  elements— carbon^  oxygen,  and  hvilrogcn,  vari- 
onsly  united  together,  wliilst  the  nitrogcnized  likewise  ermtain  these 
three  elements,  but,  in  addition,  nitrogen  ;  and,  tor  the  most  prirt, 
sulphur,  or  sulphur  and  phosphorus  as  well. 

Liebig,  regarding  the  nitnigenizHland  nou-uitrogonized  principles 
as  contributing  Uj  quite  distinct  purposes  in  the  animal  eivmomy,  re- 
ferrtnl  to  t!icm  as  forming  the  ba^is  of  a  physiologietil  elasstfieation. 
Tlie  former  he  looked  u[Mm  as  ilestined  for  appropriation  towards 
tltc  growth  aud  maintimauee  of  the  eomjwnentH  of  the  body,  and 
therefore  hecalhtil  them  **  plastic  elements  of  uniritiiin.**  The  latt<»r 
he  regarded  as  simply  *lesigneit  for  uiulergoiug  oxidation,  and,  in 
this  way,  for  serving  as  a  source  of  heat.  These  he  termed  "  ele- 
ments of  Inspiration  ;"  but  the  expression^  it  must  l>e  said,  d«x^  not 
pr(»j)erly  convey  what  is  meant,  aud  Dr,  K.  Dumlas  Thcnnson  sug- 
gcstetl  that  the  term  **mlorifiant '*  shouhl  l)e  employed  iusteiid. 
"  Calorifacient,"  however,  is  a  more  ap[iro[»riate  word,  and  by  gen- 
eral consent  has  been  adopted. 

It  stands  to  re*Ls<ai  that  for  the  growth  and  repair  of  the  various 
textures  of  the  Ijody,  as  these*  have  nitrogen  forming  an  essential 
iiig^Ueut  of  tlicir  coustitutinn,  nitrogcnized  ooniixiunds  must  be 
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supplied  J  but,  from  what  Is  now  knnwn,  it  must  al^o  bo  mid  that 
tliese  compounds  are  likewise  susceptible  of  applifation  to  lieut  pro- 
duetiou.  They  are  truly,  indwrlj  ^Miisto^euetie,"  or  tissuc-furniing 
materials,  but,  l>y  the  scpanitioii  of  uiN?a  (whioli  is  km>wii  to  oti*ur 
in  their  metamorphosis  in  the  animal  system),  a  hydi'o-carbonaoeous 
oom|xmnd  is  left,  which  luay  l)e  appruj>rijite<l  to  !ioat  prMtluction.  It 
may  be  assertc^l,  in  faet,  that  tliere  is  sufficient  to  sliovv  that  the  iii- 
trogenizecl  principles  in  reality  subserve  lM>th  purpcises  in  the  animal 
[  eoonomy. 

In  fat,  a^in,  we  have  a  non-nitrogenous  princi[>le,  and  hoc  belmig- 
ing,  therefore,  to  the  ctilorifacient  group.  There  is  every  reason, 
however,  to  believe  that  fat  is  essential  to  tissue-development.  It 
seeras  to  be  intrinsieally  mixed  up  with  nitrogeuis^ed  matter  In  the 
animal  textures.  Certainly,  it  jnay  Ix^  >?ai<l  to  Ije  directly  applied 
towards  the  formation  of  adtjiose  tisn'^ue.  Fat,  therefoix%  takes  nmk 
las  a  nutrient  no  less  than  as  a  ctaloritiicient  principle. 

Hencx',  Liebig*s  deliuition  is  not  to  be  atx-'epted  in  a  rigid  sense* 
Although  nitrogenizetl  prineiples  constitute  true  "elements  of  nutri- 
tion/* yet  it  neither  follows  nurappemM  likely  that  they  are  limitfHl  to 
this  pnrjiose.  Fats  are  unfhnibtedly  important  cakirifacicnt  princi- 
ples, and  cannot  pa*  se  supply  what  is  requirtHl  fur  tissnc-develf>p- 
ment;  they,  nevertheless,  take  part  in  the  proeess.  According  to  our 
current  views,  whicli  will  he  discussed  umrc  fully  further  on,  fats  are 
'  also  comxTne^l,  in  a  manner  imt  previou.sly  suspect wl,  iti  muscular 
foroe-produetioiu  Taking  all  these  considerations  into  account, 
Liebig's  classification  kises  the  scicutitie  fon^  it  was  originally  sui>- 
posed  to  jHJSsess.  The  i?ubdi vision  of  the  organic  portion  of  IoikI, 
however,  into  nltrogenize«l  and  non-nitrogen ized  grou|>8  is  still  prac- 
tically and  physiologically  c^onvenicnt. 

Pi*out  proiK)sed  a  classification  whi(*h  arranged  food  in  tour  groujjs 
of  principles,  viz.:  (1)  the  arpicous,  (2)  the  saccharine,  (3)  the  olea- 
gtJioufi,  and  (4)  the  albuminous. 

This  claasificatiou,  it  will  Ix*  seen,  fails  to  inclnde  saline  matter, 
which,  as  already  saitl,  forms  an  element  indispensable  Ut  nutrition. 
The  gaocharine  and  oleagimms  gr*jups  c^unpnse  non-nitrogcnized 
principles,  while  the  albuminous  com[»rehcnds  the  nitrogen izc<l. 

The  claissificjitiuu  that  will  l»c  adopted  in  this  treatise  is  one  whicli 
involves  no  expression  of  physiological  destination^  but  is  based  on 
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t)ie  chemical  nature  of  the  principles*     It  is  first  assumed  that  finnl 
falls  iiuturully  into — 

Orgiioic,  and 
Inorganic,  divisions. 

Next,  that  the  organic  hi  sul>di visible  into — 

Nitrogenous,  and 
N  on-D  i  trogenous ; 

and  furthii'  that  the  non-nitrogeuous  l*^  naturally  and  conveniently 
again  snbdi visible  into — 

Fats  and 

Carbob  yd  rates; 


the  former  eonsiHtnig  of  carbon  and  liydnx^'n  in  cr*odii nation  with 
only  a  small  amount  of  oxygen;  the  latter  tif  earljnn  with  oxygen 
and  hydrogen  always  in  nueh  relation  to  each  other  as  to  be  id  the 
exaet  pniportion  to  form  \vater.  To  this  latter  group  belong  such 
princl|des  as  starch ,  sugar,  gum,  &c. 

It  nnist  l>e  observed  that  there  are  a  few  principles  which  do  not 
strictly  fall  within  either  of  the  pret-cding  groups.  Such,  for  in- 
stance, JUS  aliTihrd,  the  vegctal)lc  acids,  and  peetin  or  vegetable  jelly. 
Alcohctl  o<-cn[)ita  an  int**rmediate  plaee  between  tlic  fats  and  carbo- 
hydrates, whilst  the  others  are  even  more  oxidizet!  com|K)unds  than 
tlif  carUihydrati's  —  in  c^her  words,  contain  a  larger  amount  of 
oxygen  than  is  retpiired  for  the  cijnversion  of  their  hydrtigen  into 
water.  Tbese  principles  are  hardly  of  sutHeient  importatiee^  in  an 
alimentary  jHMnt  of  view,  Ut  eall  for  their  consideration  under  a  dis- 
tinet  head,  and  they  will  therefore  be  sjioken  of  in  connection  with 
the  carbohydrates. 

Having  said  thus  nnieh  upon  the  chi^sificjition  of  the  alimcntarj' 
prineiplcs,  I  shall  next  s|K'ak  of  them  iti  relation  to  their  resj^ective 
physiological  bearings,  taking  the  gt*ou[>s  in  the  fullowiug  order: 

1.  Nitrogenous  principles* 

2.  Hydnjcarhons  or  Fats. 

3.  Carbtih yd  rates. 

4.  Inorganic  mate  rial  !9, 
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NiTROOEK  entei*8  largely  into  the  eoniiKw^ition  of  theaniiiuil  IkxIv. 
It  therefore  requires  to  be  freely  sujipliefl  fnini  witliout.  Although 
living  111  an  ntrnosphere  about  four-lifths  of  Avhieh  eonn^ist  of  nitro- 
gen, yet  it  IS  not  from  fhi.s  sfiur<:e  (though  the  <|Ue:^tion  was  formerly 
entertained)  that  our  supply  of  nitrogen  is  tlrjiwn.  Nitrogen,  to  be 
aviiilablc  for  n.s,  most  be  su)>pliefl  in  a  state  of  eombi nation.  It  is 
not,  intleeil,  with  nitrogen  in  the  fiirm  of  an  element  that  we  have 
aiijlhing  to  do  in  the  question  of  alimentation ,  but  only  with  com- 
pounds containing  it^  and  sneli  eompounils,  it  nray  Iw  sai<l  (as  re- 
ganLs  animal  alimentation),  that  have  been  ivrodueed  imder  the 
influenc^e  of  life-^that  is,  compounds  whieh  answer  to  the  name  of 
"  organic/* 

Organ ie  nitrogenous  matter,  then,  and  not  nitrogen,  is  wliat  we 
require  to  have  supY^lied  to  us,  and  what  alone  we  hav-^e  to  ileal  with 
physiologieally.  Such  nitrogenous  matter  musty  therefore,  eonstitoti^ 
an  essential  ingreilient  of  our  food,  and  we  find  that  it  there  exist;* 
under  various  ehemieal  forms. 

Chemists  recognize  several  well-tlefii»ed  compounds  amongst  the 
nitrogenous  matter  found  in  different  artirles  of  focnb  Besides  llu^^e^ 
there  may  l>e  some  nitrogenous  matter  which  is  still  suscei>tible  of 
being  u.sed,  but  whieh  has  not  yet  been  sj^ecialize^l^and  which  in  an 
analysis  would  fall  among  the  extractives.  This,  however,  cannot 
be  suffieient  in  amount  to  Ix'  of  nnicli  signifkanee. 

If  we  look  at  the  nitrogen ized  alimentary  principles  wlii(4i  liavx* 
been  nm<le  known,  some  are  eliaracterizcHl  by  yicldfng  protein  when 
8id»jecte<l  t»»  the  action  of  an  alkali  and  heat,  whilst  from  others  no 
pmtein  is  similarly  to  be  prm^urtnl.  The  fr ^mer  eomprfse  tlie  albu- 
minous group,  and  are  often  refen-ed  to  as  t!ie  protein  eomjxjunds  ; 
tile  latter  conatitute  tlie  gelatiooue  principles. 
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When  the  cliseovcrv  of  i>rotein  was  fii^t  of  all  made  by  Mulder,  the 

substance  was  regarded  m  forniiiiir  the  base  or  radit^I  of  tlie  albu- 
rn i  nous  priiR'iples,  It  e< >ii tains  (he  fbar  elementi^ — carbon,  riydnigeo, 
oxygen,  and  nitrogen  ;  an<l  eaeh  of  the  aUnnninouts  print*! ])le>5  was 
regardeil  a*?  simply  resulting  from  the  combination  of  the  siippo?^ 
ba.se  with  different  quantities  of  sal|)har  and  phu^phfinLSj  or  sulphur 
only.  It  must  In*  .statwl,  however,  tiiat  there  is  nolluug  to  show 
that  protein  really  exists  in  the  compounds  from  which  it  ts  to  be 
obtain wb  It  can  Ije  regarded  only  as  a  prndnct  of  the  chemical 
pi'otx^'ss  to  which  it  is  ucecssary  to  i5nbject  the  compounds  to  obtain 
it,  I.K)oked  at  in  this  light,  it  constitutes  a  chemical  and  not  a 
physiologii-al  principle.  It,  theretbre,  has  no  direct  physiological 
bearing,  but  it  nevertheless  serves  to  link  together  ci^rtiiin  im  j>ortant 
physiological  compounds. 

The  albuminous  or  protein  eomptunids  comprise  such  as  albumen^ 
fibrin,  and  casein,  witli  some  others,  which  form  nuxlifirations  of 
these. 

Afbuit^en  may  be  looke*!  ujmn  as  the  most  important  repret^enta- 
live  of  the  protein  group.  It  consists  of  the  four  elements— c?irlx>n, 
oxygen,  hydrogerj,  and  nitrogen,  with  the  addition  of  some  sulphur 
and  phasphorus.  As  it  is  met  with  in  animal  productions,  it  is  in 
sut'h  intinnite  am*«in  with  fatty,  alkaline,  and  earthy  matter,  that  it 
is  with  some  difliculty  separable  fruni  thcnt.  It  varies  to  Sijrae 
extent  in  ite  lK*havior,  as  it  is  obtaine+l  fmm  different  sources.  The 
albumen  i>f  the  blood,  for  instance,  does  not  agree  in  all  resjjects 
with  the  albumen  of  tlie  white  of  v}!^^.  Que  of  the  most  striking 
pr(Ji»iTtics  of  albumen  is  its  eoagulahility  upon  the  apidication  of 
hmt.  It,  thert^fure,  exists  under  two  states,  viz.,  soluble  and  wag- 
,ulatc<l  albumen. 

Albumen  may  1m^  regartled  as  the  jiabnlnm  in  the  bhM>d  from 
^hieh  the  ditlerent  animal  tissues  are  evolved.  That  it  can  affonl 
^rr  *ir  the  nitrogenous  matter  retpnrctl  f(»r  nutritton  is  jirovi?*!  bv  its 
being  the  prineipic  in  the  egg  from  which  arc  develojRNLl  tlie  nitro- 
genous tissues  of  the  chick. 

Ftbrh  is  chanicti'rizt'^l  by  its  f^rojwrry  of  undergoing  spontaneous 
coagnlatioM.  It  is  conjpi»MHl  of  the  ?^imc  elrincnis  as  albumen,  but 
contains  a  larger  pn>|M*rtionate  amount  of  sulphur,  and  also  a  rather 
larger  quantity  gf  oxygen.     The  tibrui  ni^  mtiseular  tissue  is  not 
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identical  witli  the  fibrin  of  blood.     It  will  be  refrrrcMl  u*  under  the 
head  of  syntonin. 

CrtJirln  forni>!  tlie  protein  comixnind  of  milk.  It  is  di??fingui,sha- 
blc  fm  m  fibrin  1  ly  n  ot  ii  n  de  rjjoi  i  ig  ;^  j » ►  1 1  tu  n  v*  m^  eoag  1 1 1  at  i  i  >n ,  a  i  id  fn  ♦  ni 
bumen  hv  not  bcin;^:  coagulalile  by  heat,  and  iiy  l>eing  tlirowu  down 
by  organic  acid^  which  do  not  precipitate  albnmen.  Be«ide:5  the 
f!>nr  elements — c^^^^mn,  oxygen,  liydr<*gen,  and  nitrogen — it  con tn ins 
sulplujr,  but  no  ijbosphorns.  It  i??  ruinarkal)le  for  tlie  large  (piantity 
of  phusphate  of  time  w!n*eh  it  is  ca|mble  of  holding  bound  np  with 
it,  and  tlie  tenacity  with  wldcb  it  retains  it.  There  h^  it  sltonld  be 
stated,  a  little  uncertainty  regarding  the  chemical  t^onstitntion  of 
Goscnn.  By  some  it  is  regai-ded,  not  as  a  simple,  but  as  a  compound 
^Wbody — a  body  t**>mj>osed  (in  reality)  of  a  combination  of  two  or  more 

L  Bi*?ides  these  well-known  protein  eoniponndi^  there  are  mf»difica- 

^Hiion»  r»f  them  wlilch  have  l>ei»n  partienlarizHl  by  ehemi.st**,  and  tlie 
^"ibl lowing  may  be  referred  to  as  c^^nnecttHl  witli  the  snl>jcct  of  f(MKb 
[  MU'fihi  y  the  name  given  to  tlie  modifitil  form  of  albnincn  which 

i^xhts^  in  the  yolk  of  the  egg.  There  are  certain  ixiinti^  in  which 
^^lhi!>  8ul)s*tancecomix>rt8  itj^elf  differently  with  reagents  from  ordinary 
^Bslhuraen. 

Globufin  m  the  albnminoid  matter  existing  in  the  fluid  eontenti* 
of  the  blood H'or[mscle.  It  is  there  intimately  asH^muated  with,  bnt, 
neve  rtl  I  el  ess,  quite  distinct  from,  the  culoring  matter.  The  siime 
principle  is  also  fi>«nd  in  the  cry htal line  len.«  of  the  eye.  Differt^nt 
opinionH  have  been  expressed  regtirding  the  true  pcisition  it  holds, 
l4*t*anu  looked  upon  it  as  identical  witli  albumen ;  Siraon  with  <*ascin; 
while  Ijehmnnn  remarks  that  he  won  hi  lie  dispost^l  to  place  it  by  the 
§ide  of  vitelliD,  if  the  elementary  analysis  were  not  opposwl  to  that 
view, 

S^nioniny  or  muscle-fibrin,  wvtB  first  recognized  as  a  distinct  sub- 
stance from  blood-fibrin  by  Liebig*  Among  the  properties  in  which 
it  flrfflTs  from  bhjMxl-filvrin  one  of  the  nicrst  striking  is  its  rrady 
ftolubilitj-  in  a  weak  S4jlution  itf  hydro**!d<»ric  acid.  Over  blood- 
fibrin  a  waterj'  solution  of  hydro(;hloric  aeid  has  no  solvent  power. 
It  ejiuses  it  only  to  swell  up. 

The  protein  c«im}K>nnds  have  as  yet  been  refer rt*<l  to  only  as  they 
CKxitr  in  animal  prcnbictions.  But  vegetable  priKhu'tions  also  con- 
lain  compounds  whic»h,  in  the  language  of  Liebig,  are  not  only  si  mi- 
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lar  to,  but  absolutely  identical  with,  the  albumen,  fibrin,  and  easdo 
of  the  unirnal  kingdom. 

Vcf/dable  aJburncn  is  contained  in  wheat  and  the  otluT  seeils  of  the 
rerenfla.  The  jniee.-i  of  nio.^t  vegetables,  sneh  as  tunu])s,  c*arrot8, 
ainliH<iwer,  cabbage,  &Cm  yield  more  or  le-ss  precipitate  with  heat  by 
virtue  of  its  presence.  It  is  alsn  funntl  in  eonsid»^rable  abundance 
in  assrx'iutiun  with  vegetable  ciise in  in  the  oily  s*eed-s,  sueli  tis  almonds?, 
nuts,  &€, 

Vef/dabk  fibrin,  like  albumen,  is  also  found  in  the  cereal  seeds. 
It  remains  lx*himl  when  tlfjur  is  washeil  with  a  stream  of  water  for 
the  exlrartjon  of  irluten*  The  alljumen,  <tareh,  Ac,  are  carritHl  away 
with  the  water,  and  a  tenacious  maHs  is  left,  wliieh  is  known  as  crude 
gluten.  It  is  not  this  wliieh  constitutes  vegetable  fibrin,  l>nt  vege- 
table Hijrin  forms  a  portion  of  it.  By  means  nf  builini:;  aleolml  the 
crude  material  obtaincHl  as  above  18  rt^solvetl  into  two  jHirtiuns.  The 
one  which  is  dissolvtil  consists  of  |i:lu ten  and  casein^  whilst  thsit  which 
remains  is  vegetable  fibrin.  Vegetable  fibrin  aln*  exists  in  the  juice 
of  the  gmi>e  and  most  vegetabk^. 

VnjvUiblv  vasdn  can  he  otitaintMl  from  peas,  heans,  and  other  legu- 
minous seeds,  and  is  sometimes  s^K^cially  dcnoniinated  kgnmhi.  It 
also  exists,  with  albumen,  in  the  alnuKi<l  and  suchlike  oily  scetls. 

The  (/f'ldtinous  priVtc//>/t'^  constitute  nitrogenous  c*omprmnds,  but  do 
not  yield  protein  like  the  ciimpnunds  that  have  just  been  ivferrtnl  to. 
They  c*>mprise  f/ilalin  and  rhondrln,  and  arc  obtainable  only  from 
animal  products:  gelatin  fnjm  bone  and  other  structures  eontatning 
fibrous  tissue,  and  chondrin  fi-om  cartilage.  The  most  striking 
projKily  they  pf>sst*ss  is  thai  of  tlieir  at] neons  solution  gckitinizing 
upon  eiHiling.  It  is  gelatin  which  forms  the  basis  of  sionjis.  Besides 
earlwHK  hydmgen,  oxygen,  and  nitrogen,  its  const  it  ucT»t  elements,  a 
small  amount  of  sulphur  appcarii  also  to  1)€  present.  They  contain 
no  phosphorus. 

The  question  has  been  raised,  and  largely  discussed,  as  to  whether 
gelatin  and  chondrin  exist  in  the  tissues,  or  are  formed  in  the  pro- 
cess of  obtaining  them,  viz.,  the  prol<ingL%l  boiling  of  the  tissue  in 
water*  On  looking  at  the  ehemicsil  properties  of  gelatin,  we  notice 
that  it  forms  an  insolnhlc  com  pound  with  tannic  acid.  Now,  it  is 
well  known  that  a  ^tnn-ture  which  yields  gelatiimm  being  soaked  in 
a  solution  of  tannic  acid,  gives  rise  to  the  formation  of  the  eom|)ound 
mentioned.     It   i?*  tlii^,  indeed,  whieli  forms  the  basis  oi'  leather,  a 
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fiict  which  is  strongly  in  favor  of  golathi  really  exii^tinj^  as  a  const it- 
uent  nf  the  animal  body. 

It  \}m  been  stated  that  the  gelatinous  priiM^iples  whieli  have  fallen 
under  cronsiileration  are  to  be  olitaiiicd  only  from  animal  |irodncls. 
No  nitrogenous  c^jmpound  of  tbe  kind  is  met  with  in  vegetable  ma- 
terial. The  jelly  yield i?d  I »y  fruits  and  some  other  v«yrta I lU*  siib- 
BtsintH.'s  Is  tjuite  a  ditl'erent  article.  It  ennsists  only  of  ihe  thrt^  I'le- 
nientj*— carbon,  hydmgen,  and  oxygen,  and  is  known  chemieally  as 
pectin  and  jieetir  nni}. 


All  the  iiitrogenou.^  prineipU^  ninst  undergo  digestion  before  they 
can  enter  the  system.  Digestion,  in  faet,  is  simply  a  pHX-ess  which 
has  for  its  object  to  fit  substances  lor  absorption  into  the  system  ; 
and  the  nitrogenous  principles  are  in  a  state  to  resist  absorption,  cer- 
taiidy  to  any  material  extent,  until  they  liave  been  liquetitil  and 
tmnslbrraed  by  the  agency  of  digestion. 

Beyond  being  mechanic^dly  (n no Jtii noted  or  re<lucL'<^l  to  a  more  or 
less  finely  dividetl  state  in  tbe  mouth,  our  nitrogenous  food  under- 
goes no  change  until  it  rciicbes  the  stomncli.  In  this  orgini  it  is 
brought  into  contact  with  a  secretion,  tlie  gastric  juice,  which  luis  the 
effect  of  dis&olving  and  transforming  it  into  a  principle  which  |h>s- 
fi6B§es  the  im|>ortant  jvn*j>crty  i*f  iK^'ng  hit^dily  iliffusible,  and  tliercl>y 
f^dily  transmissible  fnun  the  alimentary  canal  into  the  blouilvi'S- 
gels.  With  all  the  nitrogenous  alimentary  principles  the  result  is 
the  same.  They  each,  under  the  influen(«3  of  the  gastric  juice,  lose 
tlieir  chanictcristic  projXTtitv^  and  lM?come  eonvertetl  into  the  liighly 
soluble  and  diffusible  pnwluct  rcfcnHxl  to. 

Minlhe  w^s  the  first  to  rotH>guize  this  jiroduct  of  the  digestion  of 
the  nitrogenous  principles,  and  gave  it  the  name  of  alhuminoMc, 
PcjAone  Is  the  name  which  has  since  Ix'cn  ajijilicd  to  it  In-  lAvlmiann. 
Mialhc  held  that  the  sulistanee  obtained  by  the  digestion  of  the  pro- 
teui  bodies  was  iflentiral  with  that  obtainc<]  tVoni  the  gelatinous 
principles*  This  would  bring  the  hitter  into  preetsely  the  same  |)o- 
sition  vni\\  regard  to  nutrition  as  the  former.  Although  our  knowl- 
filge  about  the  precise  extent  of  cajiiicity  of  gelatin  as  au  artit^le  of 
nutrition  cannot  be  liRiktHl  upon  tm  complete,  yet  the  infonnatii»n 
liffore  us  justifies  the  inference  that  it  diKN  not  i>os«e«s  the  same 
aipabilities  as  an  albuminoid  substance.     If  such  bi'  true,  the  pro*!- 
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nets  of  digestion  of  tlie  two  cannot  he  tx)ni}>lt'tely  identical,  however 
mucli  they  may  re.scinble  each  iithcr  in  their  general  |>roi>ertict^. 

It  luLs  Letin  sttiti-'d  that,  by  the  action  of  tlie  stoinaeh,  the  various 
[jrlneiples  eomjxhsing  ouf  uitrogenonj^  forjd  lose  their  characteristic 
pr4ti>erties,  and  biH^^ome  eonvertKl  into  a  j?iib.stance  which  has  received 
the  tlesignation  of  iK'ptone  from  one,  and  album inose  from  another. 
Fibrin  i«  dij^solved,  and  is  not  suj^Tjitiblc  of  agiiin  solidifving.  Al- 
bumen in  a  fluid  form  is  not  precipitated,  as  hu.s  been  averted,  and 
then  rediKsulvitI,  but  j^imply  tran^iformed*  Albumen  lu  t!ie  ^oUd  or 
t^oaguhiteil  state  is  dissolved^  and  fails  to  be  again  coagnlable. 
Casein  h  hmi  rendered  t>i>lid,  or  eurdletl,  and  thcu  reilissolveiL  It 
is  now  no  longer  sus(^'j>til*le  of  being  thrown  down.  Gelatin  is 
liquefied,  and  cannot  again  be  made  to  gelatinize. 

No  matter  from  what  principle  a  digesteil  protUiet  or  pptone  has 
betni  olilainetl,  the  following  are  the  chanictei>«  which  are  found  to 
belong  to  it.  It  is  w4ul>le  to  the  higliest  degree  in  water,  and  it 
signifies  nothing  whether  the  liquid  is  in  tlie  acid,  uentral,  or  alka- 
line j^tate.  It  is  not  preciintable  from  its  aqueons  solution  by  heat. 
It  is  soluble  in  dilute  aleoliu!,  but  absolute  alcohol  precipitates  it. 
It  is  an  unerystalliziible  sul>sta nee,  devoid  ijf  odor  and  almost  of 
taste.  In  a  j^hysiological  jmint  of  view  its  most  irajiortant  property 
is  the  liigh  ilegrcc  of  ilifl'nsibility  it  enjoys.  It  is  dcsigne^l  for  re- 
moval from  the  alimentary  canal  by  absorption,  and,  by  (nxsses^ing 
the  |*roperty  referred  to,  a  pliysically  favorable  disposition  exists  for 
the  atronqilishment  of  what  is  wanted. 

The  nitrogenous  alimentary  princip]i?s,  then,  on  rtuching  thcslom- 
ach,  art*  fitted  ft^r  aljsorption  by  unilergoing  transformation  into  a 
highly  sc^luble  ami  ditfnsible  substance.  Tlie  change,  we  know,  is 
WTOUght  Ijy  the  secretion  of  the  stomach,  althcMigh  the  precise  modiis 
operandi  cannot  l>e  cxirlaincd.  There  are  twr^  indis|>ensalile  ingrctli- 
ents  of  the  gastric  juice,  viz.,  pepsin  (a  neutral  nitrogenized  princi- 
jilc)  and  an  acid.  Pepsin  is  a  S4X*ret<iry  i>ro«luet,  [MX'nliar  to,  and 
therefore  obtainable  only  fnau,  the  stomach.  About  the  acid  there 
is  nothing  i^KH?nliar,  and  ilifferent  views  have  been  held  regarding  the 
kind  of  acid  tliat  is  naturally  pr<-^cnt.  Witli  the  combination  of 
pepsin  and  acid  a  liquid  is  obtained  whicli  flissolves  nitrogenoas 
matter  in  the  same  manner  out  of  as  within  the  stomaih.  Accord- 
ing to  Ijchmann,  it  is  only  liydrochloric  and  lactic  aeids^ — and  these, 
tlie  same  authority  athrnis,  give  tlic  acidity  to  the  natural  sivrction 
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—-which  yield  an  energetic  digestive  fluid  with  j^ejisin  ;  but,  aceord- 
to  my  own  exjxTinients  on  artificial  digestion,  other  acids,  8ueh 
the  |rfK)i?pliorie,  t^ulphuric,  citric,  and  so  on,  will  ct|ually  answer 
le  j)ur|^K»j?e, 

From  the  above  statements  it  follows  that  the  sohition  of  nitro- 
nou!*  food  in  the  stoinach  is  ctfefied  W  the  at^tion  of  a  Hnuid 
hich  i>wei^  it.*?  virtue  to  the  presenee  of  a  couple  of  priuciple^ — 
j»e|K$in  and  an  a* -id*  The  action  of  this  liquid  is  favored  by  the 
vatcMl  temperaturo  belonging  to  the  lx)dy,  and  also  by  t)ie  move- 
ent  to  which  the  eontont.s  of  the  Btoinaeh  are  .subjectctl  by  the  ac- 
tion of  the  muscular  fibres  with  which  the  walls  of  the  organ  are 
\'ide<L  As  it  is  reduced  to  a  fluid  state  the  food  is  forced  on  into 
e  up[>er  boweb  Chyme  is  what  this  product  of  gastric  digestion 
lis  called.  Beside*s  nitrogenous  matter  in  a  dissolved  state,  it  eon- 
^H^ina  a  portion  suspended  in  a  finely  divide<l  form  whieli  luis  ncvt 
^Bet  undergone  solution,  and  likewise,  in  the  same  state,  tlntse  eon- 
^Btituents  uf  the  food  wlucli  resist  the  sc»lvent  action  of  the  stomacli. 
I  The  nitrogenous  matter  which  has  escaped  from  the  stomaeh  in 

I  an  nndissolvt^  state  is  submitted  to  a  further  digestion  in  the  iutr^- 
tine.  This  may  be  shown  by  direct  experimental  oliservation,  Aiul 
^  it  is  not  by  a  continued  action  of  the  gat?tric  juioe  which  jwissef?  on 
^^rith  the  food  in  its  course,  but  by  an  acticm  exerted  by  the  seere- 
^Hk>n>4  poured  into  the  intestine  itself.  It  ha.s  l)een  statwl  that  the  ]ires- 
^^nce  of  an  acid  forms  an  indisiM-nsable  factor  in  g-astnc  digestion. 
The  chyme  as  it  passes  on  from  the  stomach  is  strongly  acid.  It  con- 
tains nitrogenous  matter  which  has  not  vet  undergone  sohition,  and 
also  gastric  juice  who*^*  power  (it  may  he  inferreti)  has  n^t  beeonie 
exhaui^ted.  So  far,  we  have  conditions  which  sufliee  for  a  continu- 
ance of  the  process  carried  on  in  the  stomaelL  It  hapjKnis,  however, 
that  on  reaching  the  small  intestine  the  chyme  encounters  alkaline 
secretions.  The  jiancreatic  juice  is,  to  a  marked  extent,  alkaline, 
and  fto  IS  also  the  intestinal  juice.  The  bile  likewise  contains  a 
qnantity  of  alkali  in  feeble  combination,  and  ea-^ily  taken  by  the 
gastric  juice  acid.  Thus  it  happms  that  the  chyme  becomes  more 
or  le«H  nenti'alized  as  the  small  intestine  is  IxMug  tmversed.  As  the 
refiult  of  ol^gerv^ation,  in  fact,  I  have  noticed  that  by  the  time  tlie 
lower  part  of  the  ileum  is  reached  the  intestinal  contents  may  l>e 
found  to  pre^nt  a  neutral  or  even  alkaline  reaction*  In  this  way, 
High  contact  with  the  secretions  poured  into  the  intestine,  the 
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energy  of  the  iinexhaustecl  gastric  juice  eontahietl  iri  the  chyme  is 
de8tn\Ye<l,  anti  w  liatever  solution  of  nitrogenous  fc»ocl  now  Ofeurs 
must  Ix^  due  to  iiiiotlier  agency, 

L(»t  UH,  therefore,  inquire  iuto  the  effeet  wliieh  tlio  various  secre- 
tions, as  tliey  become  incori>orated  with  the  chyme,  are  capable  of 
producing. 

First,  u-s  re*:jard8  the  intestinal  juice,  Tliis  rtuitl,  it  is  evident, 
possesses  some  sulvciit  influence  upon  nitrogenous  matter.  Bidder 
auit  Srhiniflt  ascertained  by  experiment  tliat  meat  and  eoaguUued 
albumen  contained  in  a  mnslin  bag  undergo,  on  being  [da»xil  iu  the 
empty  small  intestine,  in  which  the  bile  and  pancreatic  juiee  are 
prevented  by  a  ligature  from  descxmding,  in  from  four  to  ^\x  hours' 
time^  a  considerable  atuuunt  <jf  digc^stion.  In  an  exjieriment  \yev- 
formed  by  myself,  in  whicli  the  hind  legs  of  a  frog  tliat  had  bi'cn 
seiMiratetl  from  the  l)ody,  were  intrmluwd  into  the  empty  small  in- 
testine,, seen  re<l  by  a  ligjitnre  from  the  dcsi'ent  of  secretions  from 
above,  I  fijnnd,  after  the  hqise  of  six  hrairs,  the  legs  partially  di- 
gestinl — ^a  jwrtion  of  the  skin,  for  example,  having  l>een  dissolved 
away,  tlie  nnisch»s  nriderncath  it  scparatetl,  J^^'tl  some  of  the  bones, 
to  n  slight  extent,  ex[n)seiL 

Next,  as  regards  the  pancreatic  juiw.  Besides  its  other  offices  iu 
the  animal  ei-onomy,  this  liquid  acts  npnn  and  dissolves  nitrogenous 
matters,  as  a|i]>eai*s  tVoin  the  lidlowing  eonsi<leratious* 

In  18*]ii,  I'nrkinje  ami  PujUKTuheim  assertwl  that  the  pancreas 
eoutatnetl  a  principle  capable  of  exerting  a  digestive  action  upon 
the  uitrogeniztHl  elements  r*f  fiwid.  This  statement  attmeteil  little 
attentiim,  and  H»on  drupjicd  out  of  notice.  More  re^-entfy  Lucieu 
Corvisart,  oi^  Paris,  having  re<jpenci!  the  subject,  proved,  by  a  series 
of  experiment*^,  that  the  [mucrcas,  as  one  of  its  fitnetions,  KUpple- 
ments  I  he  action  uf  the  sfnnuicli,  and,  after  a  i^-opious  meal,  contrib- 
utes to  digest  those  nitrogeutnis  matters  which  have  esc-ajied  the 
stomacloe  digest itin.  As  Inr  tus  the  result  is  eoncernctl,  flie  two 
kinds  of  digtHtitai,  he  stakes,  fx>ineidt\  each  leading  to  the  produc- 
tion of  ulbuminosc.  While  acidity,  however,  is  a  niK?essary  cH>ndi- 
tioii  to  digt^Htion  in  tho  luse  of  the  gastric  juice,  the  pancmitie  sc*ere- 
tion,  it  is  atKrincMt,  po,vsessei<  tlie  pt»\ver  of  nesting  cfpially  well,  what- 
ever the  existing  reaction — whether  acid,  neutral »  or  alkaline. 

In  supi>ort  of  \m  dt>etriiu',  t^M•visart  has  addiKHnl  three  sets  of 
expiximental  results. 


ACTION   OP    PANCREATIC    JUICE. 


Firpt.  If  the  pancreas  of  an  animal  he  tiiken  when  its  uotive 
principle  is  ut  its  raaximinn  of  rjomitity  and  cjiuility,  that  is,  i'rom 
the  fourth  to  the  seventh  hour  after  cUge^tion  has  Ix'gun,  and  it  be 
then  finely  cut  n]>  and  infused  for  an  hour  in  twice  its  volume  of 
water  at  a  temperature  of  20°  Cent,  (68°  Fahr.),  ami  the  infusion 
he  at  once  ex|>erimentetl  with,  it  writ  Ik*  found,  he  asserts,  to  possess 
a  power  of  dissolving  the  nitrogenized  alimentary  principles,  and 
converting  them  into  alljurainase;  and  this,  with  no  evidence  of  pu- 
trefaction IxMug  i>erce])tihle,  provided  the  ex|>iTiment  Ix*  stopjwl  at 
the  encl  of  funr  or  i^ve  hours,  in  which  time,  un<ler  a  temj>cratnre  of 
about  H30°  Falir.,  the  pancreatic  principle  wnll  have  effeeteil  all  that 
it  is  eapalde  of  doing, 

8ec*oudly,  The  pancreatic  juice  obtaiunl  during  life  from  tlic  duet 
of  the  gland  h  found  to  he  capable  of  acting,  he  aflirms,  a^  a  power- 
ful solvent  on  the  nitrogeniztHl  alimentary  principles,  when  the 
requisite  precautions  are  taken  iu  conducting  the  exi>eriment:  the 
juice,  that  is  to  say,  must  be  obtaint^I  from  the  fourtli  to  the  seventh 
hour  after  the  ingestion  of  fcKxl,  at  which  time  it  is  charged  to  its 
maximum  degree  with  the  pancreatic  principle;  and  must  also  l>e 
exi>erimented  w*ith  immediately  after  its  collection.  It  dissolves, 
Corvii^art  snyB,  fibrin  more  quickly  and  more  largely  than  albumen. 
The  heat  Ix^^ing  maiutainctl  lM:'twwn  42"^  and  15"^  fVnt,  (108°  and 
113^  Fahr.),  a  specimen  of  pancreatic  juice  of  ordinary  energy  dis- 
solves, it  18  stated,  if  the  mixture  he  agitated  every  quarter  of  an 
hour,  all  that  it  is  capable  of  taking  nj>— of  fibrin  in  two  or  three 
hours  at  the  most,  and  of  '^lid  albumen  in  four  or  five  houi-s;  tlie 
exi>eriment,  up  to  this  time,  b+^ing  attended  with  no  evidence  of 
ordinary  decomposition,  w^hile,  at  a  subsetjuent  perifnl,  ordinary  de- 
com|M*sition  is  found  to  set  in, 

Thinlly.  Azotized  substances  introduced  into  the  dufxJennm  when. 
pamTeatic  juice  is  flowing  into  it  are  found  to  be  dissolved,  notwith- 
standing the  gastric  juiw  and  bile  arc  precluded  from  entering  by 
applying  a  ligature  to  the  pylorus  and  bile-duct. 

It  i^  necessary  to  state  that  the  evidence  derivable  from  the  last 

Bxperinients  must  not  l)c  taken  for  more  than  it  i.s  really  worth, 

^riewed   in    relation   to  pancreatic  juice  per  sc.     The  bile  and  the 

gastric  Juice  may,  it  is  true,  have  been  [jrevented  entering  the  duo- 

denuni,  and  thereby  precluded  from  oontribtiting  to  the  effect,  but  it 
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is  im[)Ossible  to  exrliKlti  from  oiK^ration  the  secretions  of  Brunner's 
ami  tlio  otlicr  glands  of  tlio  (Iiiodeuiiin. 

My  uwn  experiiiicnts  witii  the  jniULTeiitic  juice  at  first  incliiietl 
rne  to  tliiiik  tluit  the  elfeets  prodticible  on  uitrogenous  nmtlerthrouj^^h 
the  agency  of  the  piincreas  were  rather  like  those  which  result  from 
juitretlieti^in  tliiui  from  true  digestion. 

On  re-{>crfi)rniii)g  the  exj>eriraent8,  however,  I  obtaint^l  ron^ulte 
whieli  ecrtainly  apjx'ared  to  indicate  that  some  digestive  action  had 
been  at  work.  For  example,  upon  oix^ratiug  witli  the  panei*eatic 
infusion,  taken  conformubl}^  with  the  itistruc*tions  of  Corvitsiirt,  I 
found  that  fnjgs'  hind  h*gs  (wliieli,  according  to  my  exjjerience,  eon- 
stitule  one  of  t!ie  most,  if  not  the  mo<{,  sensitive  and  distinct  tests 
of  digestive  action)  were,  upon  some  occasions,  softened,  m>  tliat  the 
tlesh  broke  down  nnder  vtiry  slight  pressure,  without  any  evidence  of 
f ordinary  putreliietifni  being  apparent.  The  effect,  however,  was  not 
to  l>c  conipan^J  with  what  is  obstrrvetl  with  artifieial  gastric  juic^Cj  and 
ordinary  dt*eom position  is  quickly  prrnic  to  imjcut,  which  is  not  the 
case  in  experiments  with  gastric  juice. 

Whatever  tlie  power  actually  enjoyed  by  the  pancreatic  juiet^  in 
this  direction,  the  chief  point  of  interest  to  us  eiB  regtmls  the  subject 
of  food  is  not  whether  this  or  that  secretion,  poured  into  the  intes- 
tine, will  <IisiH»se  of  nitrogenous  matter,  but  whether  nitrogentnis 
matter  really  undergoes  digestion  in  the  intestine;  and,  thus  fmmed, 
it  will  1m?  presently  sc^en  that  the  €|uei?tion  admits  of  being  answered 
in  a  very  positive  manner. 

The  bileibrms  another  secretion,  which  becomes  inct>ri>orated  with 
the  alimentiir}^  matter  ut\er  ita  exit  from  the  stomach.  There  18 
nothingj  however,  to  sliow  tliat  tins  fluid  |x>ssesaes  any  solvent  power 
over  tlic  nitrogenixcd  princi|>li^  of  fo<Mh 

Remarks  have  been  made  uj)on  the  action  of  the  secjetions  taken 
individually,  but  m  regards  the  subject  of  RkkI,  tlie  point  of  great- 
est intere^jt  to  us,  as  has  ijcen  already  saiti,  is  what  occurs  within  the 
intestine  when  all  the  secretions  are  allowed  to  enter.  Experiment 
shows  that  there  is  a  v^ery  powerful  stFK*ent  action  exerted,  and,  as  I 
can  state  from  personal  investigation,  a  few  hours  suffice  for  nitro- 
gernms  matter,  introduced  dirct^tly  into  the  upjH^r  part  of  the  small 
intestine,  to  l>c  tMnnpletely  digested.  With  reference,  therefore,  to 
the  digestion  of  nitrogenous  matter,  the  intestine  may  undoubteilly 
be  regarded  as  jicrtbrni iug  a  part  supplementary  to  that   of  the 
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stomach.  Besides  its  other  fiiDctions,  it  swerves  to  coniplL'te  the  di- 
gestiun  of  whatevtT  iiitrogoiioiis  alinieiitan^  mattor  may  havt'  escnjuxl 
the  digestive  aetidn  of  the  stoniiieh,  and  it  may  be  remarked  that 
the  same  re^iilt^ — namely,  the  piTKiuctioo  of  alhumiiio^*e  or  {leptoue 
— fKxriin?  as  when  tlie  nohition  has  been  etfeeted  in  the  stomach. 

Keviewiny:  the  stages  tiiat  are  passed  tbrtjiigh  ]>reliminary  to  tlie 
appropriatiMfi  of  aitrogt^iinuj^  matter  witliiii  i\\v  system^  we  Inive  iseen 
that,  through  the  agency  of  the  stomach  and  of  the  intestine^  it  ud- 
.dergtii'S  eonversion  into  a  prim  tjde  whieb,  from  its  ditliisible  nature, 

readily  iHiiH^'eptible  nf  ab^orptiou,  ainl  it  h  in  tins  foniij  viz.^  as 
alhuniinose,  that  tlie  various  nitrogenous  alimentary  principles  reneh 
the  I'ireulation. 

The  eonvei*!?ion  of  the  nitrogenouii  alimentary  matters  into  albu- 
mtnose  is  necessary,  it  has  further  to  bo  remarked,  not  only  as  a 
pnjccHs  preparatory  to  absorption,  but  also  as  fitting  them  for  sub^e- 
qnent  applic^ition  to  their  pro|>cr  destination.  It  cannot  absolutely 
be  affirmed  that  no  absorj>tion  whatever  oeeui's  witbont  previous 
convention  into  albumiuose;  but  this  ranch  is  certiiin,  that  the  amount 

r9o  al>*orbed  must  be  vei-y  trifling,  and  it  can  be  sliovv^n  tliat  if  they 
dire<Hly  reach  the  circulation  in  nuy  quantity  they  visibly  pass  off 
without  being  applied  to  the  purposes  of  tlie  ceonomy, 
Bcrrjanl  was  rlie  fir>t  to  {lenHmstrate  that  the  all)unien  of  egg, 
reaching  the  circulation  without  having  previously  undergone  diges- 
tion^  quickly  passes  from  the  system  into  the  urine.  If  introduced 
directly  into  one  of  the  bbKwlvessels,  or  even  if  injceted  into  the  sub- 
cutaneous tissue,  it  rapidly  Ix'trays  its  preseuec  in  the  urine.  Tliis 
1  can  attest  from  my  own  experience.  Both  after  injct*tion  into  a 
vein  and  into  the  subeutanenus  tissue  the  albumen  of  egg,  a^  I  have 
otlcn  seen,  is  soon  recognizable  in  the  urine. 

It  hsis  also  Ix^en  obs<_^rv*:M^l  that  a  meal  consisting  largely  of  eggs, 
particularly  if  taken  after  prolonged  fasting,  has  been  followed  by 
the  ap|»«'aranee  of  albumen  in  the  urine.  Here,  apparently,  it  lias 
fiappt^ucd  that  some  albumc!i  has  reachetJ  the  cirenlation  without 
having  undergone  the  usual  conversion ;  andj  as  when  experimentidly 
injt*ctetl,  has  Uvn  theni*e  dist^hargCHl  with  the  urine.  Hence  it  may 
Ik?  concluded,  not  only  that  egg-albumen  and  bloixl-albumcn  differ 
Strikingly  frcmi  each  other  in  a  pliysiologii-al  point  of  view,  but  that 
egg-albunieu,  a«  such,  is  not  fitted  tor  entering  the  circulation. 
The  ron version  of  albumen   into  albumiuose,  therefore,  not  only 


53 


ALIMENTARY    PRINCIPLES. 


bears  on  the  faoiliiy  of  absorption^  but  on  the  adaptability  for  subse- 
quent application  in  the  system.  Tlie  prn<'css  of  nietsiniorpho^is,  in 
fhet,  m  requii'ed,  not  only  with  a  view  to  a<laptal>ility  for  absorption, 
but  to  snbi^nent  fitoesa  for  utilisation  in  the  system. 

Casein  and  gelatin  I  Inive  found'  eomport  thera^selvt^  in  the  «mie 
manner  its  albumen,  namely,  pass  off  from  the  system  with  the 
urine  when  dirci-tly  introduced  into  the  eirenhuion.  The  injeetion 
of  three  ounces  of  milk  into  a  vein  was  observed  in  an  exjieriuient 
to  be  followed  by  the  appea ranee  of  casein  in  the  urine.  The  injec- 
tion of  100  <j;niins  of  i.'^inglaiiiSi  dissolved  in  two  and  a  half  ount*es  of 
water,  also  so  charged  the  uriue  with  gelatin  a^  to  give  rise  to  the 
formation  of  a  firm,  solid  jelly  ou  cooling. 

Thrown  off  ils  they  thus  are  from  the  systeraj  albumen,  casein, 
and  gelatin  are  evidently  not  adapted  for  dii'ect  introduction  into  the 
eireulation.  Fibrin,  on  aecount  of  it>  solidity,  nuunit  b**  similarly 
experimented  with.  Digestion,  in  its  ease  also,  is  an  indispensable 
condition  to  its  introrhietion  into  the  circulation.  In  resjiect,  in- 
dtx^l,  of  all  these  principles,  it  may  l>e  said  tliat  their  metamorphosis 
in  the  digestive  system  is  needed  as  a  piTliminary  step  to  their  capa- 
bility of  appropriation  in  the  body^  and  their  application  Ui  the  [>nr- 
pot?es  of  life. 

We  have  followe<^l  the  nitrogenous  alimentary  prineiples  to  the 
stage  of  album i nose.  Tlie  precise  nature  of  what  next  ensues  is  not 
yet  known.  There  can  be  little  or  no  donbt  as  to  the  progress  from 
albuminose  to  the  albumen  of  the  bh^nl,  but  as  to  wliat  next  occurs 
we  have  no  data  to  show.  With  the  ultimate  pro<lucts  that  are 
formed  we  aiv  acquainted,  but  tlie  steps  of  metamorphosis  arc  as  yet 
Ixivon*!  our  knowledge.  The  chain  we  luive  hitherti^  followi^l  now 
wants  one  or  more  links,  whi*4i  we  have  as  yet  no  means  of  dis- 
covering. As  regards  the  seat  of  metamorphosis  we  hav^e  also  no 
information  of  a  precise  nature  to  deal  with,  but  we  may,  neverthe- 
less, hazt\rd  tlie  surmise  that  the  liver  is  the  viscus  in  which  albu- 
niinose,  like  other  nutritive  matters  absorbetl  from  the  alimentary 
canal,  mainly,  if  not  entirely,  undergoes  mehLmt*rphosis,  The  va- 
rious nitrogenous  |)rineiptes  of  the  body  umst  be  primarily  derived 


•  **Oulatonifln  Lp€tun»  (18B2)  on  .Assimilation  and  the  Influflncc  of  it«  Deft^ctfl 
on  the  Urine/'  Liincet,  vol.  i,  p.  674,  1868. 
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from  it;  but,  whotlicr  by  dirc<'t  tnni-^formation  into  theiii,  or  by 
Ipassing  through  the  stage  of  albumen,  we  have  not  the  meaiLs  of 
deciding.  Tliat  allnimen  is  s^Ui^wptiWe  of  metamorphosis^,  however, 
iuto  the  other  principles,  wc  know,  from  its  forming  in  tlie  egg  the 
pabulum  whence  the  various  nitrogenous  prineiples  of  the  young 
birrl  take  their  origin* 

lustejid  of  wandering  farther  into  the  dornaiii  of  coryeeture  as  to 
the  subject  of  tnetaniorplujsis,  let  us  now  turn  our  attention  to  the 
purpcises  lulfilled  by  the  nitrogenous  principles  as  alimentary  matter. 

Firs^t  in  importance  is  the  sujiply  of  material  for  the  deiTlopmcnt 
— f  rimrtW/y,  and  for  the  renovation — seeondariliif  of  the  tissues. 
Wherever  vital  op4'rfitions  are  gning  on,  there  nitrogerttius  matter 
is  present,  forming,  so  to  spi":ik,  the  spring  of  vital  action.  Altliough 
non-nitrogenous  matter  contribut-es  in  certain  ways  towards  the 
maintenance  of  life,  yet  it  is  nitrogenous  matter  whieli  starts  and 
keej»s  in  motion  the  moletnilar  changers  which  result  in  the  phe- 
nomena of  life.  Nitrogenous  matter,  it  may  be  said,  forms  the  basis, 
without  which  no  b'fe  manifests  itself.  Life  is  coincident  with 
molecular  change.  In  non-nitrogenous  matter  the  elements  of  the 
molecule  are  not,  of  themselvis,  prone  to  change;  whereas  in  tlie 
molecule  of  nitrogenous  matter  tliere  exist  a  greater  complexity  of 
nping  among  the  ck'ments,  and  these  cNihere  so  loosely,  or  are  st) 
bly  combinwl,  a.s  to  have  a  constant  tendency  to  alter  or  to  re- 
group themselves  Into  simpler  combinations.  By  this  change  in 
the  nitrogenous,  change  is  tmliutHl  in  the  C4>ntigiious  non-nitrogenous 
molecule,  and,  c»ccurring  as  the  whole  docs  in  a  *lefinite  or  preseribcd 
order,  the  pheni»mena  of  life  are  produein:!.  Nitrogenous  matterj  in 
this  way  forming  the  instrument  of  living  action,  is  incessantly 
being  disintegrated.  Becoming  thereby  effete  and  useh^s,  a  fresh 
iUpply  iH  neede*!  to  replace  that  which  has  fuUillcd  its  offite.  The 
primary  object  of  nitrogenous  alimentary  matter  may  tliereupou  be 
said  to  be  the  development  and  renovation  of  the  living  tissues. 

We  have  seen  that  nitrogenous  matter  forms  an  essential  part  of 
living  structures.  It  holds  the  same  position  in  the  cast^  of  the 
iiecrctions.  These  ow^c  the  active  pru|>erties  wuth  wliich  they  are 
endowed,  chiefly,  if  not  entirely,  to  a  uitrogenous  constituent.  This 
18  drawn  from  the  blood  by  the  glands  just  as  it  is  drawn  by  tlie 


61 


ALIMENTARY    PRINCIPLES. 


tissues;  anil  on  passing  from  the  bhxid  it  is  niodified  or  coDvert4?d, 
by  the  agency  oi'  tlie  gland,  into  tlie  special  principle  encountered. 
Kitrogcndii^i  matter  h  thus  lu^  esscntiul  to  the  constitution  of  the 
active  s^Gcrctions  iis  it  is  to  the  tissues ;  and,  as  the  amount  of  the 
secretions  required  is  in  relation  to  the  general  vital  activity,  a  cor- 
re^pooding  demand  for  nitrogenous  matter  is  ereated* 


I  iKAv  eonie  to  treat  of  nitrogenous  matter  in  rckdion  to  force" 
production. 

The  dependence  of  mui^colar  and  nervous  aotion  upon  oxidation 
of  the  respective  tissues  is  one  of  the  many  d(X't nines  wliieh  have 
emanated  from  the  inventive  intellect  of  Liebig,  A  wording  to  the 
view  propounded,  nitrogenous  uintter  alone  constitutes  the  source  of 
mus<*ular  and  uervons  power*  The  tissues  being  consumed  in  the 
exercise  of  tlieir  functional  activity  or  the  manifestatiou  of  their 
dyuauiic  properties^  fresh  nitrogcnuus  matter  is  allcginl  to  lx»  nt^dcd 
to  replace  tiiat  wliirli  tias  served  for  the  production  of  power.  Thus 
viewed,  nitrogenous  matter  has  Ix^eu  regarded  as  not  only  apiilic<l  to 
nutrition  and  to  t!ie  formation  of  the  nitrogenous  eonstituents  of  the 
active  secretions,  lint  also  to  the  restitution  of  the  loss  incurred  Uy 
the  pro<liietiou  of  power*  Mliat  wonder,  tlien,  if  witli  all  tliese 
purposes  to  fulfil,  the  nutritive  value  of  food  should  have  bet^n 
measured,  as  it  latterly  has  Ix'cn,  by  tlie  amount  of  nitrogenous 
matter  it  contains? 

Liebig's  doctrine  was  at  once*  uiM^iitedj  and  until  n^ently  has 
been  looked  upon  as  ex|»ressiug  ast*ieutific  truth,  Like  many  other 
of  its  author's  views,  its  [)lauf5ibility  was  such  tliat  no  one  ventured 
to  question  its  soundness.  Gradually,  however,  experimental  in- 
quiry began  to  invalidnte  it,  and  the  reactionary  move  has  advanced 
till  Traulte  has  been  led  to  express  himself  in  directly  o]>posite  terms 
n*garding  the  sonrL*e  of  uuiscular  and  nervous  power.  Aecordiug  to 
tills  authority,  for  instance,  the  organize<l  or  nitrogenous  part  of  a 
muscle  is  not  destroye<l  or  consumed  iu  its  actirMu  The  resulting 
force  is  affirmed  to  be  due,  iusteatl,  to  tlie  o.nffafion  of  non-nilroge- 
nom  inaUer — the  ninsi^le  merely  serving  as  a  medium  for  the  conver- 
sion of  the  geuemte*!  force  into  motor  power.  The  point  has  at- 
tracted much  attention  of  late,  and  rcsairelies  of  an  elaborate  nature 
have  been  conducted  with  regard  to  it.  Let  us  see  the  position  in 
which  those  researches  have  placed  it 
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The  argument  representing  the  question  to  he  solved  may  be  thus 
I  expressed ;  Does  the  forc3c  evolved  by  muscular  action  proceed  from 
'destruction  of  muscular  tissue?     Ifn^,  nitrogcuou??  mutter  would  be 
Deeded  to  replace  the  loss  incuiTedj  and  tlie  result  would  be  cqiii va- 
lient to  nitrogenous   uiatter  through  the  metlium  of  muscle  being 
applied  to  tlie  prndurtiou  of  motor  power.     Now,  if  niusculnr  ncti<»n 
h  coincident  with  the  destruction  of  muscular  tissue,  there  must,  as 
a  product  of  the  destruction,  be  a  nitroj^en -containing   principle 
pelimmated.     The  elements  of  the  compounck  that  have  served  their 
(piirpose  in  the  wonomy  do  not  afvnntulate,  but  iire  dischai*gcd  from 
ktlie  system  under  (xniuin  known  tbrms  ut'  t  ouduniition,     Tlie  nitro- 
I  gen,  Iherefore,  Monging  to  a  oonsnnied  nitrogenous  structure  should 
be  rei'ognizable  in  the  eflete   mattci's  tlirown  off  from   the  body. 
^tiVf  more:  as  the  Ibrce  developed  by  muscular  action  cjinuot  [irise 
jntanoously — as  it  cim   I  hi  produced  only  by  transmutation  from 
smother  foriH? — the  destruction   i»f  muscular  tissue  (whirh   through 
the  chemical  action   involved  supplies   the  ton-e),  shuuld  bt*  in  pro- 
[portion  to  the  amount  of  muwnlar  work  performcnl,  and  the  nitrogen 
[containe<l  in  the  excretii  in  proi>ortion  id  so  to  the  amount  of  musc-u- 
liar  tissue  dcstroywh 

Now,  in  procee^ling  to  measure  the  extent  of  tissue  metamorphosis 
Lliy  the  nitrogen  eliminated,  it  is  ncct»s.sar}%  in  the  first  instance,  to 
IIh*  sure  of  our  data  regarding  the  channels  through  which  nitrogen 
^liniLs  its  exit  from  the  bculy — it  is  necessary,  tliat  is  to  say,  to  ascer- 
tain whether  nitrogen  escapes  with  the  breath  and  jwi^piration,  as 
IWBB  at  one  time  a*vserted,  as  w^ell  as  by  the*  alimentary  canal  and  the 
tkidneys.     We  have  no  accessible  means,  it  must  be  stateil,  of  deter- 
[mining  in  a  direct  way  whether  nitrogen  ijasse.s  oflT  by  the  luugs  and 
ikiii.     Our  nmclusions  have  to  be  based  upon  comparing  tfie  nitro- 
f:gt*o  ingested  with  tliat  encountered  in  the  urine  and  alvine  evaru- 
[atjons.     Formerly,  it  was  saiil  that  a  deficiency  in  tlio  hitter  existed, 
tid  it  was  put  down  to  loss  by  pulmonary  and  cutaneous  elimina- 
Barral,  for  instance,  only  detet'tc<l  half  the  nitrogen  of  the 
[feod  in  tlie  urine  and  faM-es,  and  tlicuce  iulcrrcd  that  tlie  remainder 
discharged  w^ith  the  breath  and  jierspiration.     In  opposition  to 
this,  how^ever,  several   trustworthy  t>l>siTvers  (amongst  whom   may 
be  named  Voit,  Kauke,  Ilaugliton,  and  Parkes),  aided  by  the  im- 
I  proved  methods  of  analysis  introduced  by  modern  experience,  have 
fc-ered  within  a  very  close  approach  all  the  nitrogen  of  the  food 
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from  the  urinary  and  intestinal  excreta.  Dr.  Piirkes*;^  obgCTvatioiis 
are  esiia-ially  worthy  of  rcliaiiec,  and  he  (confidently  assei't^  that  it 
mtiy  he  hMiked  npon  as  estahfi^hed,  that  an  ajiionnt  of  nitrogen  is 
di.s<'Iuirgt'd  by  the  kidney  and  intestine  equivalent  to  that  which 
enters^  with  the  food.  Admitting  this  to  be  the  c;i8e,  we  hav^e  only 
to  look  to  the  products  tliut  i^seiipe  from  these  two  channels  for  the 
in  for  J  nation  that  is  wan  tin  1  alnint  the  discharged  nitrogen  in  relation 
to  the  qneBtion  before  us» 

Next  conies  the  determination  of  the  relation  res{M?ct!vely  held  by 
the  urinary  and  intesttnal  nitrogen  to  the  point  under  wnsideration. 

It  has  long  been  known  that  the  chief  portion  of  the  escaping 
nitrogen  is  to  be  met  with  in  the  nrine.  Lidirnann,  for  instance, 
foniul,  whilst  subsisting  on  a  purely  animal  diet  (eggs),  that  a  daily 
average  of  30.3  grammes  (467  gi*ains)  of  nitrogen  entered  his  system, 
and  that  a  daily  average  of  24.4  grammes  (376  grains)  was  dis- 
charged by  the  urine.  Here,  therefore,  it  was  asiHTtainc^  that  an 
ainonnt  equal  to  five-sixths  of  the  ingested  nitrogen  est-ajied  liy  the 
kidneys. 

But  more  rtK-ent  and  precise  evidence  has  been  affbixled  by  a 
series  of  very  carefully  (^^inidneted  observations  made  upon  two  sol- 
diers by  Dr,  ParkesJ  The  observations  extended  over  sixteen 
ooQseeutive  days,  and  the  results  not  only  bear  on  the  ingestiiai  and 
egestion  of  nitrogen  generally,  but  likewise  show  that  tlie  great  bulk 
of  outgoing  nitrogen  is  to  be  met  with  in  the  urine.  Tlie  men  were 
both  of  almost  precisely  the  same  weight  at  the  end  of  the  time  a.s 
at  the  beginning,  so  that  the  ing<ung  and  the  outgoing  matter  must 
have  Ixjeu  closely  balanced.  They  were  subjectiHl  to  varying  con- 
ditions of  rest  and  exercise,  but  cMinsumed  exactly  the  same  allow- 
ance of  food  ev^ery  day.  The  nitnjgcn  in  the  fotHl  taken  during  the 
sixteen  days  anion ntt^l  to  JS 13. 76  grammes;  and  from  the  urine  of 
one  of  the  men  (distinguished  a**  »S»)  there  were  recovered  3O»5.660 
grammes,  and  fnmi  that  of  the  other  (<l!stinguishc<l  as  li.)  307/257 
grammet?.  Tims  the  amount  of  nitrogen  discliarged  from  the  kid- 
Dcya  was,  in  the  case  of  S.,  only  about  ten  grammes,  and  in  that  of 
B.,  six  grammes  less  than  that  admittinl  w^ith  the  fiKxh  The  alvine 
evacuations  were  eolle€te*l  and  aualyKcil  only  upon  thixM?  CKX'3L^i<ms, 
Taking  the  me^ui  of  the  results  then   obtainiHl  as  representing  the 
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daily  average,  and  calculating  from  this  for  the  sixteen  daji?,  the 
qnaDtity  of  nitrogen  dbchary;ed  from  the  lK)wels  amounted  in  8.  to 
5.8  pramint's,  aud  in  B.  to  17.2  gmninies,  thus  somewhat  exeee^ling 
he  ditfereuee  iKftween  the  ingested  nitrogen  and  that  exereterl  in  tlie 
urine,  or  giving,  in  other  words,  rather  more  nitrogen  discharged 
than  nitrogen  ingesttnl. 

The  nitrogen  di^sfliarged  fVoni  the  ImjwcIs  may  be  said  to  have 
been  found  to  form,  upon  an  average,  from  about  one-eighth  to  one- 
twelfth  or  one-thirti^'TJth  of  the  total  nitrogen  voided.  Owing  its 
origin,  as  it  tlocs,  to  the  nitrogen  belonging  to  the  undigested  fix»d 
on  the  one  hand,  and  that  euntaini'd  in  tlie  iniai*sr»rl>c^l  intestinal  se- 
cretions on  the  other,  it  is  constantly  liable  to  incidental  variation. 
here  is  this,  also,  to  1k»  remarked,  that  the  nature  of  its  source  ex- 
udes it  from  p^sses'^ing  any  relation  to  the  q nest  ion  under  ccmsid- 
ei^don.  We  have,  therefore,  only  the  urinary  excretion  to  li>«)k  to 
us  forming  tlie  channel  through  which  tlie  exit  of  nitmgenj  resulting 
from  the  metamor|ihijsis  of  nitrogenous  matter  in  the  system,  takes 
place;  and  ohservatiou  has  shown  tliat  in  the  human  subject  it  is 
mainly  under  tlie  shape  of  urea  that  the  escaiK?  (xx:-urs. 

What,  now,  m  the  state  of  the  urine  in  relation  to  rest  and  exer- 
cifiie?  If  muscular  disintegration  forms  tlie  source  of  muscnhir 
work,  tlie  quantity  of  uriuaiy  nitrogen  ought  to  inerea-^e  in  prupir- 
tion  to  the  amount  of  musc^nhir  work  performed. 

Lchmann,  imbued  with  Lichig's  views,  as  his  writings  show, 
s|>eak«i  of  there  being  an  actual  increase*  in  the  el  i  mi  tuition  of  urea 
ill  pro|»ortion  to  nuiM'ular  exercise,  and  yet  he  gives  it  as  the  rt*snlt 
of  observation  upon  himself  that,  while  under  ordinary  circnni- 
stances  he  passetl  about  32  grammes  (493  grains)  of  urea  in  the 
twenty-four  hours,  the  quantity  pjisse<l  after  severe  Ixxlily  exercise 
was  nptrn  one  rxvasic*n  *M  grammes  (555  grains),  and  ujhiu  another 
37.4  gnimnK^  (577  grains) — only  this  insignificant  dispitrity  to  cor- 
ns pi  uul  with  the  difference  in  the  amonnt  of  muscular  work  per- 
formed, 

Voit  experimented  ujion  a  d<>g,  and  determined  the  amount  of 
voided  during  rest  and  the  {>erformanee  of  mechanical  work, 

&S6ociation  with  abstinence  and  a  regulated  diet  of  mejit^     The 

rk  imposed  upon  the  dog  was  running  in  a  trea<lmilL  The  re- 
sults, both  during  abstinence  and  feeding,  exhibited  no  material  ex- 
eegg  in  the  urea  voided  during  work  over  that  voided  during  n^st. 
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Dr.  E.  Sraith,  also,  in  his  observations  on  the  elinHuation  of  car- 
l>onic  acid  and  urea  dnrinpr  rest  and  exercise,  founil,  in  the  case  of 

thn  pri^onri-s  at  Coldlmth  Fields,  tliat,  in  tho  ali^eiice  of  fixKl,  the 
labor  of  the  trmdwheel  did  iiotj  to  any  material  extent,  inerea^e  the 
iiitrojren  dist-hiirgt^  under  the  form  of  urea.  Like  others  have 
done,  he  notieetl  a  distinet  relation  lietweeii  the  urea  di.S4'harge<l  and 
the  foitd  injTrested*  At  tlie  same  time  he  regardi'd^ — and  this  was 
several  years  ago,  when  our  knowledge  st(XKl  in  a  very  different  po- 
sition from  what  it  does  now — the  rehition  between  the  ui^a  and 
musenlar  work  a^  far  less  estabhVhed  tlien  thsin  it  had  been  held  to 
be  for  snme  time  betf>ro* 

The  theory  that  muj^eular  work  is  deiiendent  on,  and  proportioned 
to,  the  destrnetion  of  musenlar  tissue  by  oxitlation,  receiveil  its  de- 
cisive blriw  from  the  now  eelebrated  oli^ervatioixs  nf  Dr?^.  Fick  and 
WisliceiHis,  prcifes&oi-s  of  pliysiology  and  ehemistry  respectively  at 
Zurieh.*  These  exi>eri mental ists  subjceted  tliemselvt^  to  a  measur- 
able amount  of  work  by  aseending  a  mountain  of  an  as^'ertaiued 
height.  They  argued  that  if  the  work  performed  be  due  to  dcstruo 
tion  of  musenlar  tissue — seeing  that  the  nitrogenenis  product  of  de- 
struction is  discharged  in  great  part,  if  not  entirely,  with  the  urine 
— the  collect  ion  of  the  urine,  and  the  determination  of  its  nitroge- 
iiou.%  contents  ought  to  show  the  amount  of  nitrogenous  matter  de- 
Btrfjyed.  Again,  as  the  mcM'lianical  work  to  be  performc<1  must  be 
represented  by  an  e^piivalent  of  eliemical  acti^m  to  prfMluee  it,  the 
destruction  of  nitmgenous  matter,  as  mea-sured  by  the  nitrogen  ap- 
pf*ariug  in  the  urine,  ought  to  accord  with  the  ammmt  of  wnrk  per- 
formed. To  simpliJy  the  experiment,  the  food  t^>nsumed  by  the  ex- 
peri  mental  ist.«t  cousisted  solely  of  non-nitrogenous  matter ;  so  that 
the  nitrogen  ajipearing  in  the  urine  might  be  derived  exclusively 
from  that  belonging  to  the  system. 

Drs.  Fiek  and  Winlieenus  eho.se  for  ascent  the  Faulhorn,  near  the 
lake  of  Brienz,  in  the  Bernese  Olierhand,  a  steep  mountain  of  alj<^ut 
2000  metrc^s  ifihiyi  feet)  aliove  the  level  of  the  lake,  and  furnislied 
wnth  hotel  accommcKhition  on  tlie  summit,  enabling  them  to  rest 
overnight  and  make  the  flesccut  next  day. 

On  the  ;iOrh  i\f  August,  between  10  minutes  f>ast  5  in  the  morn- 
ing and  20  minutes  past  I   in  the  afternoon,  the  ascent  was  made. 

'  **On  llie  Origin  of  Mu.«cular  Power,'*  by  Df»,  Fick  and  WieliceDUi,  Pliilo- 
•ophicut  >Ij4gii2i»u  (Sup|i1efDcnl)t  vol,  xxii,  1SC6. 


FICK    AND    WISLICENUS'S    EXPERIMENTS.  59 

From  the  noon  of  the  20th  no  tiitrogentnis  food  hatl  Iwcn  eaton  by 
the  experimenters,  their  diet  eonsbting  solely  of  starch  and  fat  (taken 
in  the  form  of  ^niall  cakc^s),  and  su^ar— as  ^^olid  nnitter ;  and  tea, 
beer,  and  wine — as  drink.  After  a^^eiulinj^  tJie  mountain,  Di"s,  Fiek 
and  Wislieenns  rested,  and  took  no  other  kind  of  food  till  7  in  the 
evening,  when  they  partook  of  a  [ilentiful  repast  of  meat  and  its 
Q8iial  aeeonijHininients, 

They  lic^an  to  collect  their  nrine  tor  examination  from  (y  r,>f,  of 
the  29th — that  is,  six  hours  after  the  commencement  of  their  non- 
nitrogenous  diet.  The  urine  secrettnl  from  thi,s  time  till  ten  minutes 
past  5  A.M.  of  the  SOtli,  when  the  as<L'ent  W^an,  was  ml  led  the  **  he- 

fore-work"  urine.  The  urine  secreted  thiring  the  a-^eent  wa*^  called 
the  **trork'^  nrine;  ami  that  frrmi  L2U  l*..M.  ia  7  p.m.  (from  the 
completion  of  the  itsceni  to  the  e>es.sation  of  tlie  non-nitro;^en<ius  diet), 
the  ** after-work^-  nrine.  Finally,  the  urine  setTetcHl  daring  the 
night  s}>ent  on  the  Fanlhorn  u]>  to  half-piist  5  A.M.  wa.s  also  col- 
leetetl,  and  denominated  *^7Uf/ld*^  urine, 

l%ach  sj>eeifnen  was  measured,  and  bnth  the  quantity  of  urea  and 
the  al>solutc  amount  of  nitrogen  contained  in  it  determined.     For 

^the  object  before  us  it  will  suffice  to  confine  cmr  attention  to  tlie  ni- 
en  ;  and  the  c|iiantity  of  this  t'lement  seeretixl  per  hour  (cnlcu- 
latetl  from  the  amount  contained  in  the  respeetive  Hpec^imens  and  the 
time  i>assed  in  sec;retion),  stoo^i  thus,  for  the  several  periods : 

Quantity  of  Nitroffen  excreted  per  hour. 

Pick.  Wtaileenua. 

Gmmmca.  Grtuajmei. 

B«fore  work, OM  0,»l 

During  work,       ...,,..     0.41  0  lin 

After  work, 0.40  0  40 

^ight,  0^5  0,51 

A  glance  at  these  figtires  shows  the  agreement  that  existed  in  the 
two  c!as<»s.  The  result  proved  that,  whilst  the  nitrogenous  excivtion 
was  related  to  the  food  ingestcJ,  it  was  not  so  to  muscular  action. 
Less  nitrogen,  it  is  noticeable,  was  voidcK!  during  the  "  w*ork  "  and 
"after- work"  than  during  the  "  before -work  "  period,  and  this  was 
plainly  attributable  to  the  absence  of  nitrogenous  food  from  the 
diet.  During  the  night,  after  tlie  meal  of  ndxeil  food,  there  was  an 
bcretLMj,  greater  in  Wislieenos's  tlinn  in  Fick's  case;  but  the  one 
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meal  did  not  bring  the  amount  of  nitrogen  up  to  the  point  at  which 
it  stood  i«liortly  after  the  eommeneement  of  their  abstinence  from 
nitro^^enous  food. 

The  eont'liisiiirij  tlien,  that  in  tlie  jirst  plaee  may  be  drawn  from 
this  experiment  is  that  rauseidar  work  is  not  accompanied  by  the 
inerea.'^ed  I'limination  of  nitrogen  that  might  be  Iwrkcd  i\\v  if  it  re« 
suited  from  tlie  oxidation  of  ninsele*  But  let  uk  intjuire  wliether 
the  disintegation  of  nitroge uoa*  matter  whir-h  actually  (K'curred  dar- 
ing the  **  work  '■  and  ^*  after-work "  periods^,  as  mesusnretl  by  tlie 
nitrogen  excreted,  would  actYiunt  for  the  generation  of  an  amount  of 
force  erpiivaleut  to  that  expended  in  the  work  pcribrnied. 

Knowing  that  tlie  nitrogenous  matter  of  mu^^ele  ciaitains — say,  in 
round  lumibei's — 1/j  per  ccnt»  of  nitrogen,  it  is  ca-sy  to  cidculate  to 
how  niuc*h  muR'ular  tif^sue  the  excreted  nitrogen  wo^  ec|uivah^nt; 
and  taking  the  muscular  tissue  ibu.s  represented,  an  approximate,  if 
not  an  absolute^  estimate  can  Ik-  given  of  the  amount  of  mechaoical 
work  which  it^  oxiilatirui  wmdd  \ye  capabh?  of  {x^tbrmiug. 

Tlie  height  of  the  ascended  mountain,  likewise,  being  known,  the 
amount  of  muscular  force  actually  employed  in  raising  the  weight 
of  the  Ijody  to  the  summit  can  also  be  ilefiiiitely  expressed, 

W^e  ha  V  e^  1 1 1  crcfc  jre,  t !  i  esc  d  at  a  s  u  p  |  j  1  i  etl : 

Ist.  From  the  nitrogen  excreted  the  amount  of  nitrogenous  mat- 
ter oxidizetl ; 

2<L  The  amciunt  of  force  that  this  oxidation  would  genenite; 
and — 

3d.  The  expenditure  of  ft*rce  re<iuin'd  to  raise  the  bodies  of  the 
experimenteiv  to  the  height  they  reaciic<b 

Now,  if  the  work  j)crformed  were  due  to  the  oxitlation  of  muscle, 
the  seeontl  factor  ought  to  cf|ual  the  third  ;  that  is,  the  f4irce  prtxhi- 
eible  from  the  muscle  oxidized  ought  to  be  ccpiivalent  to  the  force 
tlmt  was  exjiendcd.  The  results  of  tlie  ctdculatiou,  however,  show, 
m  will  l>e  presently  seen,  that  the  fbrct?  ex|Teuded  considerably  ex- 
ceeded the  amount  ilerivable  from  the  nitn>genous  matter  consumed. 

Nor  is  this  alb  Besides  the  foive  expended  in  simjdy  raising  the 
iMidy-weiglits  of  the  two  men  to  the  elevation  reached,  there  would 
also  Ije  (XHHirring,  during  the  ]HM*formance  uf  the  work,  an  ex|M:'udi- 
ture  of  muscular  (mwer  in  kcvping  up  the  dn-ulation,  in  respiratory 
action,  and  the  other  life-prt>eesse8.  The  calculations  on  thc^e  jKiints 
have  been  carefully  worked  out  by  Fick  and  Wislicenus ;  and  though 
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the  data  for  the  procef«.s  are  scarcely  precise  enough  to  warrant  our 
regarding  the  results  as  scientifically  exact,  still  they  may  Ik?  ad- 
mitted an  atfbniing  a  basis  for  a  safe  general  eonclnsion  to  be  drawn. 
We  are  als<j  told  that  wlierever  a  dnubt  cxistwl  al>out  the  tlata, 
figiircj**  were  taken  as  favoniblc  as  was  allowable  to  the  old  liypoth- 
esis,  which  referred  the  source  of  power  to  muscular  fixidatton. 

In  giving  the  conclusion  fnrnish*.^!^  it  is  not  nwessary  to  iutro- 
duoe  the  details  of  the  calculation.  It  will  suffice  to  say  that  sum- 
marily stated  the  result  of  the  calcuUitifKu  sliovved  that  the  measured 
work  performed  during  the  a-swnt  exceetk^d  by  about  oue-half  in 
Fiok's  case,  and  more  than  thnT-fburths  in  that  of  Wislicenus,  the 
amount  which  it  would  be  theoreliaitly  possible  to  realize  from  the 
amount  of  nitrogenous  mutter  e<insnniefK 

It  has  been  sliown  by  PrMtesstir  Frank land^  that  tlie  resnlts  of 
Fick  and  Wislicenus  in  reality  aftbrd  stronger  evideut*e  than  they 
have  ciaitenikHl  for,  Fick  and  Wislic*?nus  were  obliged  ti>  estimate 
the  foi\»c?-valui'  4 if  the  nitrogi^nons  matter,  shown  by  the  nitrogen  iu 
the  urine  to  have  been  destroyed  in  the  system,  from  the  amount  of 
force  known  to  l»e  pHMluciblc  by  the  t>xidation  of  its  </lemcnts,  be- 
caust*  the  actual  determination  for  the  compound  itself  had  not  been 
made.  Professor  Frank  land,  however,  has  since  experimentally  as- 
certained! with  the  calorimeter  the  amount  of  energy  or  furee  under 
die  form  of  heat  evolve<l  during  the  oxidation  of  a  giveti  quantity  of 
uitrogeuous  matter  as  the  oxidation  rjc^curs  within  the  living  system, 
where,  it  must  be  rememlxTcd,  on  account  of  the  nitrogim  carrying 
off* the  elements  that  are  asst>ciate<l  with  it  in  urea,  some  carbon  and 
hydrogen  esan>e  being  c<>nsunK*d.  Frauklamrs  results  give  as  the 
actual  amount  of  energy  pr<xlucible  from  the  nitrogenous  matter 
consumctl  in  the  bodit^  of  the  experimentalists  about  hidf  the  quan- 
titj"  they  had  reckoned  in  their  cak-uhuions.  Tims,  tlu'  n:sult>  tell 
80  much  the  more  hi  Fick  and  Wislicenus's  favor.  Frankland  con- 
iiders,  taking  all  points  into  cousidenitiou,  tliat  scarcely  a  fifth  of 
the  actual  energy  required  for  the  aceomjtlishment  of  the  work  per- 
forineil  in  the  ast^nt  of  the  mountain  couhl  have  bet-n  obtaineil  from 
the  amount  of  muscle  {nitrogt^nous  matter)  that  was  consumetb  As- 
suming, therefore,  the  foregoing  couckisious  to  be  entitled  to  credence, 
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the  doctrine  wliich  ascribes  muscular  action  to  oxidation  of  muscular 
tissue  lH'*■^mlc*^«  utterly  niiteiifib]e. 

Dr.  Parkcs  lias  cinuloi'tcd,  in  a  ma*it  careful  manner,  a  Hcrie^  of 
invci?tigLitit*nt<  an  the  inilnenee  of  rest  and  cxerci-se,  under  different 
diet«(,  u|)ou  the  eifefe  prmliiet^*  of  the  system,  and,  more  partitnilarly, 
to  test  tlie  aceumry  i>f  the  results  arrivpfl  at  hy  Fiek  and  Wi.slieenu8. 
He  says,  **  Althout^h  these  results  [Fiek  and  AVlsHeeuuss]  are  htip- 
porte^l  by  the  previous  experiments  of  Dr.  8pCTk,  vvlio  lias  tshown 
thatj  if  the  ingress  of  nitrogen  be  restrietetlj  ImkIiIv  exereise  c^use>^  no 
or  a  very  slight  inerease  in  the  elimination  of  nitrogen  by  the  urine, 
it  apiK^ared  desiral>le  to  ciirefuUy  repeat  the  experiments^  not  only 
because  the  question  is  one  of  great  impiirtaucA-,  but  betrause  objt*etions 
might  be,  and,  indeed,  have  l»een,  reasonably  made  to  the  experi- 
ments of  Profess4irs  Fiek  and  Wislicenus,  on  the  ground  that  no 
sufficient  basis  of  comparis^m  between  periods  of  rest  and  exercise 
was  given,  that  the  peruKis  were  altogetheir  tcjo  short,  and  that  no 
attention  was  paid  to  the  possible  exit  of  nitrogen  by  the  intestines." 

Dr.  Parkes^s  experiments  were  conducted  ujion  perfectly  healthy 
soldiers,  men  wlio,  when  steady  and  trust  worthy,  as  were  tlie  sol- 
diers made  use  of,  Ibrm,  as  Dr.  Parkes  observes,  iiighly  suitnl>le 
subjtHjte  for  exj)eriuienLs  of  the  kind,  their  regularity  in  diet  and  oc- 
cupation, and  their  liabits  of  olietlienee,  atfording  a  special  guarantee 
for  the  ]irecision  with  which  they  will  carry  out  the  instructions 
given.  There  can,  indeed,  be  little  or  no  doubt,  from  the  harmony 
observable  all  through,  that  the  msults  furnish  as  exact  and  reliable 
information  as  can  lie  hoj>e<l  to  he  obtaineiL 

The  total  nitrogen  contained  in  the  urine  Wiis  determine*!,  as  well 
as  the  urea;  and  Uy  this  step  more  conclusive  evi<lence  is  8ii]*|die<l 
than  by  the  simple  determination  of  urea,  as  had  only  been  done  in 
the  exjjeriments  of  Fiek  and  A\'is!icciius  and  others:  obviously  so, 
because  it  might  be  said  that  nitrogen  eseajied  (as  is  really  to  some 
extent  tlie  case)  in  other  forms  than  that  of  urea. 

The  ex|>erim(  uts  cousistetl  of  two  series,  and  extended,  in  each 
ease,  over  several  successive  days.  In  the  first  series*  a  comparison 
is  instituted  of  the  products  of  excretion  during  rt^st  and  exercise 
under  a  uon-uitrogenous  diet.     In  tiie  second^  the  same  comparison 
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is  made  under  a  fixed  diet,  containing  an  ordinary  admixture  of  ni- 
trogeiioiLs  and  noei-nitrogenon?^  fuod* 

In  drawing  conclusions  regunliiig  the  de>*trnetiou  of  njiisclc  from 
the  nitrogen  eliminated,  it  is,  of  c^nnsie,  of  the  first  impurtiince  thut 
i  the  whole  of  the  voidetl  nitrogen  should  l>e  presented  to  our 
notice.  Dr.  Parkts  is  convineeJ,  from  his  exiK'riments,  that  no 
nitrogen  ejscapcs  eitlier  by  the  breath  or  ijci-i^piration,  hut  that  it  is 
all  to  be  found  in  the  excreta  from  the  kidneys  and  Iwjwels.  The 
nitrogen  discharged  by  the  biiwels  forms  a  comparatively  small  and 
vanning  proportion,  ami  being  derived  from  the  uiKiigcstcd  food  and 
the  unabsorbed  digestive  secretions,  has  no  bearing  in  reference  to 
the  point  before  us.  There  remains,  therefore,  only  the  urinary 
nitrogen  to  consider  as  a  measure  of  the  tissue-mctaniorpliosis  occur- 
ring iu  the  system.  Thus  prefaced,  let  us  now  st^^  what  light  is 
thrown  upon  the  matter  under  consideration  by  Dr.  Parkes's  cxperi- 

LAients.     For  the  sake  of  simplicity  notice  will  only  be  taken  of  the 
tal  urinary  nitrogen  voided,  as  this  gives  in  a  more  reliable  man- 
tier  tlian  the  urea  the  information  that  is  wauted. 

Tlie  men  forming  the  ??ubjects  of  the  first  series  of  experiments 
are  distinguistied  m  S,  and  T.  T,  was  a  nuieh  smaller  man  than  S, 
jS.  weighing  150  and  T.  112  lbs.),  and  it  w^ill  be  observed  that  he, 
roughout,  passed  a  Ic-ss  amount  of  urinary  nitrngen.  He  did  not 
nsume  qaiiv  m  much  ibo*l ;  aud  as  it  was  found  tijat  he  diischarged 
rather  more  nitrogen  from  the  intestine,  it  may  be  assumed  that  he 
id  not  so  fully  digest  aud  absorb  what  he  ingested. 
For  six  days  the  men  were  kept  upon  an  ordinary  mixed  diet, 
id  pursueil  their  customary  occupation.  The  urine  was  collcctetl 
and  examined  during  four  out  of  the  six  days,  and  the  following  is 
the  mean  amount  of  the  total  nitrogen  passed  j>er  diem: 


Mixed  diet,  with  customiirj  occupMion, 


I 


Mean  urinary  oiLri>i;rn 
S.  17-97"i  grutniiitis. 


During  the  foMowing  tw*o  days  the  diet  \vas  restrictetl  to  uou- 
nitn^genoas  foo<l,  txmsisting  of  arrowroot,  sugar,  and  butter.  The 
only  nitrogen  ingested — and  thl^  may  be  regardetl  as  too  iusiguili- 
C5wit  to  require  being  taken  into  aecount^ — was  in  the  tea  the  men 
Were  allow^ed  to  drink,  it  being  thought  desirable  not  to  deprive 
tlw:ra  of  this  beverage.     Throughout  the  two  days  they  remained  as 
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much  at  rest  as  was  pnicticable ;  they  were  allowed  to  get  up,  but 

not  to  lonvo  tlie  room. 


Mpon  miliary  nitnjg«a 


Non-nitro^PDom  diet,  with  rest,  .        ,         *      {    t   7^'^  ^'•"mmes. 

The  men  were  now  put  back,  for  four  dayf^,  upon  a  mixed  diet, 

with  customary  oceupation,  just  ta^  iit  th{^  beginning  of  the  experi- 
raeut. 


3Iix<Hl  dif»t  wilh  customary  nccupntion, 


H<;ftD  iinnary  nitrogen 
|>er  diem. 

r    S.   12,988  grrimmes. 


Next  J  they  wen;  re^tr  feted  again  for  two  dayn  to  the  same  iion- 
iiitrogenons  food  as  before,  but  this  time  it  was  aeeonjpanietl  with 
active  walking  exereiso.  During  the  tirst  day  tlte  distance  walked 
wa^  23f,  and  during  tlie  seeood  :l2j  miles.  The  diet,  it  is  stated, 
satisfiiHl  hunger,  and  there  was  no  sinking  or  craving  for  other  kinds 
of  food. 

Mean  tiripary  uiCrogeii 
l>er  rtk-ra. 

N"n-nitri>geDous   diet,   with     active    exvr-     j    S.  8.971  grHnimcs. 

tJi»e, IT.  8.034        »« 

To  complete  the  ex(x^rimcnt  four  more  days  were  passed  under 
observati^m  with  the  ordinary  mixwl  diet,  afct>mjmnied  by  ordinary 
exercise.  Kather  nn.»re  nitrogenous  food  wa**  taken  during  these 
four  days  succeeding  the  two  days'  active  exercise  than  iluring  the 
four  days  succeeding  the  two  days'  rest,  the  men  feeling  more  hun- 
grj^  after  the  **  work  "  perioil  tliau  after  the  peritKl  of  "  rest/'  The 
mean  for  T.,  it  is  mentioned,  is  for  three  days  instead  of  four,  one 
analysis  having  failed. 


Mixed  diet  with  cusloniary  occwpiitton, 


Mean  urinary  DUr<)gea 
perdlom. 

i    T.  11.658         '' 


From  this  series  of  results  we  find  that  there  was  no  material 
variation  in  the  ftmrmnt  of  urinary  nitrogen  discharged  during  the 
two  days  when  a  distance  of  56 i  tniles  was  walki^d^  as  compared 
witli  the  two  days*  sjx'ut  in  m  complete  a  state  of  rest  as  possifile, — 
on  both  occasions  restriction  to  non-nitrogenous  fiiod  being  enjoined. 
Com]jaring  both  thei^e  periods,  Ijowever,  with  tliose  in  which  nitro- 
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genous  food  was  taken,  we  recognize  a  marked  exemplifioatiou  of  the 
well-established  fact  that  diet,  on  the  other  hand,  exerts  a  etrikiug 
influence  over  the  amount  of  niiru^en  eliniinutccl  with  the  iiriiiL*. 
Ihiriag  each  of  the  noi^-uitrngenoiis  diet-pcriodn  the  quantity  of 
nitrogen  eliminated  was  considerably  less  than  during  the  others;  it 

iiftako  notiwahle  that  tlie  iuflnenw  of  the  non-nitrogenous  FockI  was 

^  extendcil   into  the  subse([nent   onlinary  diet-periods,  less   nitrogen 
being  voided  during  these  than  at  the  commenecmcnt  of  the  experi- 

iment,  before  any  restriction  from  nitrogenou!*  food  had  been  imposed. 
This  point,  however,  will  he  further  aHuded  to  hereafter. 

In  the  second  series  of  exjRTimeiits  the  amount  of  nitrogen  elimi- 
nated was  determined  under  the  conditions  of  rest  and  exercise,  com- 
bined with  a  mixed  diet.     One  of  the  two  men,  S.,  wjis  the  same  who 

[bad  been  made  use  of  in  the  former  experiment;  tlie  other,  li,  was 
.  fre^h  man,  weighing  140  lbs.,  and  therefore  neiirer  in  size  to  S.,  wdio 

[weighed  150  lbs.,  than  T.,  of  the  former  txjKTiment,  who  wcighcHl 
112  lbs.  During  the  sixteen  days  over  which  the  observations  ex- 
tended each  man  tixik  prcciseijf  the  same  allowance  of  foml  in  tlie 
twenty-four  hours — the  foml  consisting  of  weighed  c|tiimtitits  of 
meat,  breml,  potatot^,  and  the  other  constituents  of  an  ordinary 
mixed  diet.  For  the  first  four  days  the  men  pui'sued  their  custom- 
ary employment.  The  next  two  days  were  passed  in  rest.  Then 
followcNj  ffiur  days  of  ordinary  enii>Ioyment ;  after  this,  two  days  of 
ctive  exercise  ;  and  finally,  four  days  agturi  of  ordinary  employmeut. 
The  amount  of  nitrogen  eliminated  by  the  kidneys  during  the  sev^eral 
perioda  is  i&hown  in  the  following  table : 


itnary  emfiloyment  (mean  of  four  days),   . 
Rest  (ineAii  of  two  diiy9)r 

Ofdinnry  employment  (mf^itn  of  four  day^),  . 

ActiTCu*xerci«e — walkhii;  on  levd  ground,  24  miles 
Ihe  Urn  diiy,  unti  Zo  the  second — (nienn  of  two 
dHV*),   ,,,.....» 

Ordiiifiry  employment  (mcftn  of  four  dnys^),  . 


{ 


UHojirj  nHrogeu 
ptT  diem* 

S,   17.857 

grammas. 

B-  18  502 

S.  HiU7 

B.  11^.471 

a  17.612 

B  18485 

S.  19.646 

B.  10.959 

a  21.054 

B.  20.092 

In  these  results  it  will  be  seen  there  h  nothing  to  sanetion  the 
doctrine  that  the  source  of  muscular  power  resides  in  the  destruction 

5 
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of  muscular  tissue.  In  two  persons  subsisting  on  an  identical  and 
unvarying  daily  diet,  and  snhjected  to  varying  conditions  of  nniscn- 
lar  exertion,  we  lind  nearly  the  Siinie  quandty  of  nitrogen  elimina- 
tt'd  during  two  days'  hard  walking  as  during  two  days  of  rest.  It 
is  curious,  and  also,  it  must  be  owned,  dcjes  not  appear  explicable, 
that  during  the  }>criods  of  both  rest  and  aetive  exercise  the  daily 
lunnunt  of  nitrogen  eliminated  was  in  excess  of  that  eliminated 
during  the  first  two  periods  of  ordinary  employment,  the  figures  at 
tlie  same  time  for  the  asstK^iated  peri«»ds  respectively  agrt^^ing  ven' 
closely  with  each  other.  In  the  tliird  peritxl  of  urdinaiy  employ- 
ment'— that  is,  after  the  two  days  of  walking  exercise — ^the  nitrog4:'n 
vc>idL*<l  was  greater  iu  quantity  than  at  any  other  time.  Such  cxces8, 
however,  did  not  amount  to  anything  particularly  marked. 

Comparing  in  detail  the  nitrogen  eliminated  during  the  correspond- 
ing portions  of  the  two*tlay  ]>erifHls— those  of  rest  and  aetive  exer- 
cise— Dr.  I*arkes  observes,  with  resjieet  to  the  results  furnished,  **On 
the  th*st  day  of  exercise,  the  nitrogen  in  eiicli  man  iefl  below  t lie  cor- 
resjwnding  day  of  rest  by  1.62G  and  1.131  grammes,  lu  the  next 
twelve  hours,  which  were  almost  entirely  o«*enpied  iu  exercise.^  [this 
period  extending  from  8  A.M.  to  8  P.M.],  the  diminution  was  still 
greater,  being  2.498  and  1.225  gmnmu«,  which  would  be  equivalent 
to  5  and  2|  grammes  for  twenty-four  hom>4.  In  the  last  twelve 
hours  [8  P.M.  to  8  A.M.]  of  rest  ailer  work,  the  elimination  increased 
greatly,  so  that  5.142  and  3.331  gmmmes  more  were  excreted  than 
in  the  corn^ponding  rest  periiKl.''  Seeking  to  reconcile  his  results 
in  relation  to  niuscnhir  action.  Dr.  Parkes  tjbserves :  ^*  It  appears  to 
me  tliat  we  can  only  express  the  facts  by  saying  that  a  mnsclc  during 
action  ap[)ropriate8  more  nitrogen  than  it  gives  off,  and  during  rest 
gives  r>tf  more  than  it  ap[»ropriates." 

But  must  we,  I  would  suggest,  to*jk  only  to  the  muscles  for  the 
source  of  the  variation  in  the  amount  of  nitrogen  discharged  in  th<j^e 
ex|)eriments?  The  results,  in  the  first  place,  a^nclusively  ^^howcd 
that  the  nitrogen  eliminated  forms  no  measure  of  muscular  work 
performed,  and  hence  it  may  be  inferred  as  a  corollary  tliat  muscular 
work  is  not  a  result  of  muscular  destruction.  Rut,  taking  the  vari- 
ation in  the  voidc<l  nitrogen  that  was  oliservable,  indejH^ndently  of 
that  iKxnisioneil  by  diet,  why  sliL^dd  wc  seek  its  sount?  exclusively 
in  the  musc4cs? 

On  looking  at  the  several  daily  amounts  discharged,  I  remark  the 
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existence  of  instances  in  which  considerable  variation  occur*i  within 
the  periods  themselves.  Thus,  during  the  first  day  of  the  fii"st 
period,  when  the  men  were  engaged  in  ordinary  employment,  B.  dis- 
ehargCHl  20.417  gminmes  of  nitrogen,  and  during  the  tliird  day  only 
17.090,  a  dilierenee  approaching  to  3 J  grammes.  Again,  during  the 
last  (XTiod,  which  wa.s  also  sjK*nt  in  ordinary  em[)loymeiit  (it  will  l>e 
remcrabered  the  daily  diet  wa.s  tfie  same  tliroughuut  the  experinieut), 
the  urinar}'  nitrogen  voided  by  both  men  stood  as  followii : 


Fir*t  d»y» 

,     21  25    grammes. 

.     20. 'J 5  grammes 

Second  drtjt     . 

.     19.942          •* 

.     19273         *' 

Third  dtiy, 

.     28.488          ^* 

.     19.248 

Fourth  dHy,     , 

.     VJ.'M          " 

.     21.697        •* 

On  the  third  day,  it  tlui8  aj^jH'Jirs,  S,  di,'5chai^*d  nearly  four 
f  grammas  of  nitmgen  in  excess  of  tli at  on  the  fourth,  and  about  HI  in 
excess  of  tliat  on  the  M*cond.  No  corresponding  fluctuation,  it  will 
be  remarktKl,  was  observable  in  the  Qansin  of  II  Here,  tlien,  are 
marked  variations  in  the  elimination  of  nitrt>gen  without  a  variation 
of  mu^euhir  action. 

In  a  more  recently  iH?rformed  experiment*  Pr.  Parkes?'^  results 
show,  with  a  fixed  daily  ingress  of  nitrogen,  a  variation  in  the  daily 
exit  amounting  in  the  extreme  to  seven  and  a  half  gnimmes. 

Now,  W{*  know  that  the  nitrogen  of  the  urine  is  derivable  from 
the  metaniorjdiosis  of  the  nitrogenous  ingesta  within  the  system.  It 
is  true  the  fowl  taken  was  every  day  the  same  througlii>ut  tlie  ex- 
periment that  luLs  been  farming  the  sidyeet  of  eonsideratjon,  but  it 
does  not  follow  that  the  rate  of  metamorpliosis  was  everj'  day  simi- 
larly identical.  Doubtless,  like  other  proeesses  of  life,  it  is  infhi- 
enee<l  by  various  internal  conditions.  We  know  also,  its  the  result 
of  observation  in  the  ease  of  starvation,  that,  notwithstanding  an 
abaenee  of  ingoing  nitrogen,  an  elimination  of  this  clement  still  con- 
tinues, and  that  the  nitrogen  eliminated  is  drawn  fnmi  the  nitroge- 
nous prineiples  of  the  liody,  belonging  alike  to  the  sol  ids  and  fluids. 
There  m  a  general  waste  or  loss  occurring,  and  the  only  difference 
notii^eable  is  that  the  loss  goes  on  with  different  degrees  of  nipi<lity 
in  the  ditferent  parts  of  the  system.  In  the  muscles  it  certainly 
oocurs  eomew^hat  more  rapidly  than  elsewhere,  but  this  is  all.     Witli 
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these  considerations  before  us  it  appears  to  rae  tliat  we  are  taking  an 
iiiijiistifiably  narrow  view  in  looking  only  to  the  nins<.'lr_'?;  to  account 
for  the  vinnatioTi  in  <|uestion  in  tlie  voiikMl  nitrogen.  Exercise  can- 
not fail  to  inHnence  the  processes  g*jitig  on  in  the  sj'Mem  generally, 
as  well  as  in  the  muscles,  and^  in  accounting  for  the  results  observed, 
instead  of  limiting  oiii*selvoii,  with  Di\  Parkcs,  to  the  jv^sertion  that 
**  we  can  only  expresj?  the  fact  by  saying  that  a  ransdc  during  action 
appropriates  more  nitrogen  than  it  gives  off,  and  during  rest  gives 
off  more  than  it  appropriate**/^  I  tliink  what  we  ought  rather  to 
say  18,  that  during  exerci.^c  the  t^i/nian  appropriates  more  nitrogen 
than  it  gives  off,  and  during  rest  gives  off  more  than  it  appropriates. 

Voit,  liowevx^r,  disputes  the  retdity  of  exercise  producing  anif  in- 
fluence over  the  elimination  of  nitrogen,  and  has  taken  exception  to 
some  of  Ih\  Parkes's  cxperimentSj  on  the  grfamd,  more  i>articularly, 
tliat  the  daily  iugra<8  of  nitrogen  could  not  Ix^  kept  sufHciently  stable* 
Tins  htus  elicited  from  Dr,  l^arkcs  a  fortlier  series,  the  results  of 
w^htch  arc  reeordcnl  in  the  **  Proceciliugs  of  the  Royal  Society  **  for 
March,  1871.  In  thc^e  it  appeared  that  there  was  no  change  in- 
ducc<l,  either  at  the  time  or  afterwards,  by  a  moth'rate  amount  of  ad- 
ditional exereisti  under  a  mixed  regulated  diet ;  but,  under  a  non- 
nitrogenous  diet,  the  incrc;i>ic  iu  the  nitrogen  on  the  following  day  to 
the  performance  of  a  hani  <lay'8  marcli  wa^  exceedingly  striking, 
Then(m-uitrogenou,sdict  was  coutinnetl  through  five  successive  days^. 
During  tlie  (ii-st  fhive  it  was  associated  with  the  ordinary  work  of  a 
soldier;  on  the  ffuirth,  with  a  nmrch  of  tlurty-two  miles,  carrying  a 
weight  of  43 J  lbs.;  and  on  the  fiflh  witli  rest.  As  the  ordinary  re- 
sult of  aljstincncc  from  nitrf>geiious  food,  the  eliminated  urinary  ni- 
trtigen  underwent  a  steady  decretise  during  tlie  first  four  days ;  on  the 
fit\li,  however,  it  showc<l  a  marked  a^wut,  the  amount  l)eing  then  in 
considerable  excess  of  that  discfiarged  on  the  first. 

In  the  "New  York  Mt^Iica!  Journur*  for  OctoWr,  1870,  Dr. 
Austin  Flint,  Jr.,  records  the  result  of  the  examination  of  the  urine 
8€H.^retetl  during  the  performance  of,  jx!rha(*s,  an  unprecc<leuted 
amount  of  mus<?ular  work  within  the  space  of  time  otxnipiwl,  A 
Mr,  Weston,  fet,  32,  of  medium  height,  and  weighing  ordinarily 
122  Ihs,  without  his  ch>thes,  celebrated  a**  a  |>edestrian  of  the  United 
StatC"^,  undertook  to  |M*rfbrni  tlie  ai?touishi ng  feat  of  walking  one 
hundred  miles  in  twenty-two  con:secutive  hours.  The  feat,  it  ap- 
pears^ waa   acseomplished  within  the  time — namely,  in  twenty-one 
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hours  and  thirty-nine  mhuites.  The  food  consumed  during  the 
period  was  taken  in  small  quantities  at  short  intervals,  and  con- 
sistetl  of  l>etwt?en  one  and  two  bottles  of  beef  esi^enw,  two  bottles  of 
oatmeal  gnie!,  and  sixteen  to  twenty  raw  cg^s,  with  water.  He 
drank  a  little  lemonade  and  took  water  very  fre^juently,  but  only  in 
quantity  siiftieicnt  to  riase  his  moutli.  While  walking  the  last  ten 
miles  he  touk,  it  is  ftirther  statetl,  two  or  three  niouthfuls  of  cham- 
pagne, amounting  to  about  three  fluid  ounces,  and  about  two  and  a 
Judf  fluid  ounce?*  of  brandy  in  ten-drop  doses.  The  head  and  face 
were  six)ngtMl  freely  at  short  intervals,  arid  the  food  and  drink  were 
taken  mainly  on  the  walk,  whieh  \vas  eondueted  within  a  covered 
iiick>sure. 

The  urine  passed  during  and  at  the  completion  of  the  walk  meas- 
ured 73^  fluid  ounces,  and  presented  the  sjieeitie  gravity  of  1011. 
According  to  Dr.  Flint's  analysis  it  eontiiincd  424J  gmms  of  urea. 
Now,  5(HJ  grains  form  about  the  avemge  daily  quantity  of  orc^ii  dis- 
chai^etl  under  an  ordinary  mixed  diet ;  and  aa  tlie  diet  during  the 
pcrfornianw  of  the  pedestrian  feat  w^as  rich^  as  the  account  sliows  it 
to  liave  been,  in  nitrogenous  matter,  the  quantity  of  in*ea,  apart  from 
any  other  eonsideratioUj  w*as  even  less  tlian  might  have  been  ex- 
pected. And  yet,  on  the  strength  of  a  eomjiarison  with  another 
examination  of  the  urine  conducted  three  mouths  later,  when  only 
191  grains  of  urea  are  stated  to  have  been  discharged  in  the  absence 
of  exposure  to  museuhir  exertion,  Dr,  Flint  argues  that  mus<^uhir  ex- 
ercise notably  mcreases  the  elimination  of  urea.  To  take  a  solitary 
result  of  so  exceptional  a  kiotl  as  the  discharge  of  191  grains  of  urea 
in  the  twenty -four  hours,  and  use  it  as  a  ground  of  com|>ai'ison  tor 
reasoning  upon,  as  Dr.  Flint  has  done,  is  surely  to  violate  all  rules 
of  sound  induction,  and  it  is  to  be  hoped  that  we  shall  not  find  tlie 
observation  quoteil  by  WTiters  as  Ijearing  out  what  Dr.  Flint  lias 
contende<l  tor. 

During  Novemljcr,  1870,  Mi\  We*^ton  undertook  another  pedes- 
trian feat,  and  this  time  a  very  elaborate  examination  was  made  of 
the  ingesta  and  egesta,  and  of  various  conditions  of  the  body,  by 
Dr.  Flint  and  a  staff  of  assoeiates.  The  results  are  recorded  in  detail 
in  the  "  New  York  Medical  JinirnaF'  for  June,  1871.  The  feat 
pro|Kj8ed  was  to  walk  400  miles  in  five  consecutive  days,  and  ui>on 
one  of  the  days  112  miles  were  to  Ije  walked  in  twenty-four  eon- 
SQQUttve  hours.     Mr.  Weston  commeneed  the  undertaking  on  the 
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21st  of  November.  The  examination  of  the  ingesta,  egesta,  <Sr^., 
ha<l  been  eotulucted  for  live  days  lK*fore ;  it  was  also  carrie«l  on 
during  tlie  five  tliiy.s  of  the  walk,  and  continued  for  five  day^  after- 
wards. Thus,  the  i"€8ults  ibr  three  periods — before,  during,  anil 
after  tlie  walk — were  obtained.  The  subjoined  tabular  representa- 
tion will  ^ive  a  suminary  view  of  the  leading  points  notcxL  The 
walk  was  undertaken  over  a  measured  track  Inarke^l  out  in  the  form 
of  a  parallelogram,  within  a  large  covered  8paee — naniely,  the  Em- 
pire Skating  Rink  in  New  York,  It  appears  that  Mr,  Weston  failed 
this  time  to  aeeutapllsh  the  feat  he  had  attempted  ;  distance  walketl 
during  the  five  days  amounting  to  31 7|  miles,  and  the  greatest  dis- 
tance on  any  one  day  to  92  miles. 

Br,  Flint's  ohervatUns  on  ike  effects  of  the  five-day  pedestrian  feat 
performed  by  Mn,  Weston. 


Weltfht  ftf 

peratara. 

FulM. 

111  fgeflU.  nitrogen  egv^M 

Be/nrf  the  walk. 

lb*. 

F«hr. 

GrftiDs. 

Ornina.               arniiiA. 

First  day,  .     . 

.  im5 

99  7^ 

75 

U 

36L22 

82Ji,26  —     87.96 

8c^('<miJ,       .     , 

,  121  25 

98,4 

78 

5 

288.86 

S0L18  +     12.88 

Third,  .     ,     . 

120. 

080 

71 

6 

272.27 

880.86  -f     58.09 

>Vnirtb,       .     , 

.  11S,6 

MM 

78 

lo 

zum 

300.57  —     84.44 

Fifth,     .     .     . 

1192 

m.b 

138 

1 

440.43 

320.0tJ  —  120  37 

J^urinff  the  walk 

Fif!»l  diiy,  .     . 

aiBS 

95.3 

m 

80 

151  65 

857  10  -f  205,56 

,SkH'nnd,      ♦     , 

u«;2s 

y4,s 

93 

48 

2(15.92 

370.64  *f  104.72 

«*ira,    ,     ,     . 

ll>. 

m.i} 

109 

92 

22RfU 

897.68  +   168  97 

Fuiirth,       .     . 

114 

m.ti 

08 

67 

144.70 

S48  68  -f  203  83 

Fifth.    .     .    , 

11&J5 

P7.S 

80 

40.6 

388.04 

832.77  —     50.27 

After  the  w^tk. 

First  duy,  .     . 

116, 

98  6 

76 

2 

aSiS  65 

296  70  ^    89  95 

S^^'oud,      .     , 

120.25 

98.4 

7a 

2 

499.10 

358  81  —  140.29 

Third,  ,    .     , 

126.25 

99.8 

70 

2 

894  83 

409  87  -h     16.04 

Fourlli,       .      . 

123.6 

98.6 

78 

o 

611,71 

382  89  —  258.82 

FiWi,    .    ,     . 

I'lQ.lfj 

97,6 

76 

3 

28:i3G 

418.49  4*  185.14 

Dr.  Fliat  still  holds  t<*  hi^  fonner  opiurr^n,  and  h»oks  njxm  the 
«hove  results  as  showintr,  to  u.^e  his  own  %vords,  that  **exeei?sive  and 
proloug:etl  museular  exertion  inei^ases  eu(:>riuoiLsly  the  e.xcretion  of 
nitrnjren,  and  thut  ihe  exees.s  nf  nitr(»iren  di^chargeft  is  (hie  to  an 
inereasCNl  dis-as'^iniilation  uf  t!ie  nins(*uhir  sub.^tanee." 

Ijit  US  aeeept  l>r,  Flint's  estimates  of  the  ingoings  and  outgtnug 
nitrogen.     It  is  true,  during  the  first  four  days  of  the  walking  pe* 
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tUkI  the  exit  of  nitrogoa  was  in  considerable  excess  of  the  entrance ; 
but  why  j^houkl  tln8  l)e  referred  specially  and  exclusively  to  muscu- 
lar disintegnition  ?  There  was  durinji^  thene  Inur  days  a  proj^res^ive 
dtvHcie  in  the  wciglit  of  the  body,  the  loss  rcacliiug  a  little  over 
5  lbs.  From  the  accouut  given,  mnsiderably  less  Mib'd  fcKid  wns 
taken  then,  than  lx*fore  and  after.  TIktc  exi.-^te+l  a  state  nf  marked 
disturbance  of  the  bcnlily  fuiietions,  a.s  sho^ni  Ijy  the  depression  of 
teraperature  and  elevation  of  pulse;  but  little  glccp  was  obtained ; 
and  on  the  third  day,  when  an  attempt  was  made  to  walk  the  112 
miles  in  twenty-four  eonseeutive  lioui>?»  drowsiness,  it  is  statt^d,  pre- 
vailed to  such  an  extent  that  it  was  ibund  imjwssible  to  make^tlie 
necessary  time  to  accomplish  what  had  been  intendc<l.  On  the  fourth 
day  Mr.  M\*ston  actually  broke  down  lltr  a  time  altc^getherj  berom- 
itig  ilhz\%  staggering,  and  at  last  tailing  iu  Iw?  !d)le  to  see  suiheieiitly 
tn  turn  the  corners  of  the  track. 

Xow,  apart  fmm  the  fiiet  that  a  marked  deviation  fnmi  the  physi- 
ohjgieal  state  existed  when  the  resiilLs,  upon  which  tlie  conclusions 
are  bas^,  were  yielded,  is  there  anything  in  the  results  to  show  that 
in  reality  we  have  more  to  deal  with  tlian  simply  a  consumption  of 
nitrogenous  material  within  the  system  beyond  the  supply  for  the 
time  from  without?  Taking  the  figures  thmiighoiit,  there  is  not 
much  more  to  he  seen  than  a  ditferenee  occasioned  by  a  falling  off  in 
the  amount  of  nitrfigen  ingest^'d  during  the  first  four  days  of  the 
walk;  and  it  is  well  known  tirut  when  the  ingt*sta  do  not  furnish 
what  is  wanted  for  meeting  the  expenditure  going  on  (as  during  in- 
anition), the  resources  of  the  IkkIv  are  drawn  upon,  and  the  nitroge- 
iKMib  matter  existing  in  the  various  parts — botli  solids  and  Hnids — 
wmstes  or  yields  itself  up  as  well  as  the  rest.  (Jn  the  fifth  day,  after 
a  prolonged  slee|>,  wliit-h  apj^ars  to  have  resti^rnl  the  flagging  jk»w- 
er&,  the  previous  relation  was  reversed.  The  foixl  ingested  afforded 
more  than  enough  to  meet  the  r€^f|uirements»  There  was  a  gain  of 
If  lb,  in  IxHly-weight,  and,  according  to  the  figures,  the  nitrogen 
disi'liarged  fell  short  by  o0.27  grains  of  that  which  entered,  not  wit  h- 
stimdlng  a  walk  of  forty  miles  and  a  hali'  was  perfonne«l. 

The  distance  walketl  during  the  five  days  amountal  to  31 7 1  miles, 
•■lid  the  excess  of  nitrogen  eliminatcfl  during  the  time,  over  that  in- 
"Iwtetl,  apjjcars  to  have  been  (J3'i  grains.  Presunung,  ibr  sake  of 
argnmeut^  tliis  to  have  represented  the  nitrogen  of  muscle  disin- 
tegrated in  the  accomplishment  of  the  work  performed,  we  have  be- 
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fore  U!?  the  dutn  for  ascertaining  liow  far  the  force  pro<hietble  in  this 
way  wonhl  correspond  with  the  ex]xni<litiire  that  must  haveoceiirnxl. 

According  to  Mulder^s  anjily.sis,  athniuiiioii8  mutter  contains  15.5 
per  cent,  of  nitrogen.  Reckoning  from  this  jirojwrtion,  033  grains 
of  nitrogen  will  correspond  with  4083  grains  of  dry  nlbiinicn,  and 
the  cfmiijasition  of  the  nitrogcnons  matter  of  niiisele  h  cloiscly  anal- 
ogous. Now,  the  force  producible  irora  the  oxidation  of  alhn mi- 
nous  matter  has  been  experimentally  a.^eertained  by  Frank  land ;  and, 
n^  It  OfX'urs  within  the  hrMly,  the  ttxidation  of  4083  grains  of  dry 
albumen  would  give  rke  to  the  evolution  of  an  amount  of  (wwer 
equal  to  lifting  15 10  tons  one  foot  high. 

Here  we  have  one  side  of  the  <]ue^tion — ^the  amount  of  work  oIj- 
tainable  from  the  nitrogenous  matter  prei^umed  to  have  undergone 
disintegration  a^  muscular  tissue;  and  so  far  tlie  information  in  our 
p08se><Hion  may  be  regarded  as  suflicicntly  authentic  to  enable  us  to 
frame  a  reliable  conclusion.  As  regards  the  work  accomplished,  we 
may  aK^ume,  with  Proicssor  Ilaugliton,  that  the  force  exjiendcd  5n 
walking  or  progressing  on  level  ground  is  equal  to  that  nKjuircd  to 
litl  onc-twenlieth  of  the  weight  of  the  body  thrnygh  the  distance 
traversed*  Tlic  distance  walked  nnioimtcd  to  31 7  J  miles,  and  if  we 
take  the  weight  of  the  body  and  clothing  at,  say,  120  lbs.,  this  will 
give  the  perfiyrmance  of  an  amount  of  work  equal  to  lifting  4490 
ti>ns  one  foot  higli,  or  about  two-thiixls  more  work  than  the  oxida- 
tion of  the  niti*ogcnou5  matter  representing  the  633  grains  of  nitro- 
gen could  accomplish.  Ami,  in  tiiis  calculation,  only  the  external 
work  has  been  taken  int<»  consideration.  There  is,  in  reaHtVj  also  a 
eonsiderahle  amount  of  internal  work  constantly  Ix-ing  perlbrmcd — 
viz.,  that  employed  in  keeping  up  the  circulation,  in  respiration,  and 
in  various  other  essi-ntial  actions  of  life, 

I  have  entered  ttuis  minutely  int<i  the  qaei*tion  of  the  elimination 
of  nitrogen  in  relation  to  mus<'ular  work  l>ec-ause  it  Ix^rs  in  so 
forcible  and  dirwt  a  inaniKT  upon  the  question  immediately  l>efi>re 
^g^ — vi/,.,  the  uses  to  which  the  nitrogenous  alimentary  principles  are 
applitNl  in  the  system*  Briefly  represented^  the  jHisition  of  tlie  mat- 
ter may  be  said  to  be  this  : 

Many  ycuirs  ago  it  was  a!i'^crt4Ml  by  Liebig  that  muscular  action 
involvwl  the  destruction  of  muscular  tissue.  The  plausibility  of  the 
doctrine,  and  the  rtnidiness  with  wliieh  the  views  of  its  author  were 
then  received,  must  l>e  considered  as  having  led  to  it*  being  at  once 
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generally  accepted  as  though  it  forraed  a  scientific  truth,  altlioiigb, 
to  reality,  only  constituting  a  speculative  propoi?ition,  uiLSup|x>rtetl 
by  anytliinp  of  the  nature  of  proof  It  was  furtlier  arj^utnl  that,  if 
muscular  action  involved  the  dt^tructiou  of  niui^euiar  tisj^ue,  the  ex- 
eretion  of  the  nitrogenous  prmluct  of  destruction — urea — ought  to 
be  in  proportion  to  the  amount  of  luuscular  work  iK-rforniecK  Thig 
seemed  to  follow  as  a  uect^sary  s>c<^pienct%  and  the  one  l>c4ug  accept wl, 
the  other  was  taken  for  granted  also.  Thus,  notwithstanding  tlie 
abeeuee  of  anything  in  the  nhape  of  pnxjf,  wc  find  pliysiohjgists  i-ea- 
soning  and  writing  as  though  the  doctrine  had  l>wn  actually  proven. 

If  the  theory  of  Liebig  were  true,  we  should  have  to  look  upon 
nitrogenous  alimentary  matter  as  forming,  through  the  nu'diuni  of 
muscular  tissue,  the  source,  an<l  the  only  sfuircc,  of  nuist-ular  power. 
The  renewal  of  muscular  tissue  for  subse<pient  oxidation  in  its  turn, 
and  evolution  of  muscular  fifrce,  would  thus  constitute  one  of  the 
functions  of  lutrogenous  aliiueutary  matter;  and,  on  its  supply  would, 
accordingly,  de[)end  our  capacity  for  the  jM.'rfbrnmuce  of  umscnlar 
work. 

It  iii  only  lately  that  the  diK^trine  has  been  submitted  to  the  test 
of  experiment,  and  with  what  result  the  foregoing  account  of  the 
re5*t^arches  of  various  observers  has  shown.  Even  Ijiebig'  has  now 
come  to  aj^sert  that  muscular  action  is  not  atteniled  by  the  prrxJuC' 
tioii  of  ui*ea.  He  admits  that  the  question  as  to  the  source  of  mus- 
cular jHjwer  has  l)een  compliratetl  by  an  inference  which  has  proved 
erroneous,  and  for  which  he  acknowledge?  him&elf  as  responsible — 
the  infeix'nc^,  namely,  that  muscular  work  is  repnjsentcLl  by  the 
metamorphosis  of  muscular  tissue,  and  the  formation  of  urea  ils  a 
final  product.  While  admitting  this  much,  however,  Liebig  still 
loi3ks  to  changes  in  the  nitrogenous  constituents  of  muscle  a*^  the 
source  of  musc^ular  power.  He  as'^umes  the  presence  in  muscle  of 
nitrogenous  substances  in  a  much  higher  state  of  tension  than  syn- 
tonin  and  albumen,  and  to  these  he  refers  the  perforjuanee  of  mus- 
cular work,  taking  shelter  under  the  pro|>osition  that  it  is  due  to  the 
liberation  of  the  tension  thus  presumed  to  have  been  accumulatetl  in 
them  during  their  formation. 

Tlie  application  of  food  to  the  genesis  of  muscular  power  wnll  form 

^ 

^^B  '  Proceedings  of  the  Rojral  Bavarian  Academj  of  Sclencei,  1669.    Pharma* 
^««ltkil  Journal,  1870. 
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the  sobject  of  further  conj^iclenitfon  henmfter,  when  we  reach  the  hea*l 
uf  non-nitnigenoiis  matter.  Siiffiee  it  here  to  reiterate  that  rauscular 
af^tiori  is  not  to  l>e  eonsiLleretl  us  the  result  of  in  iisole-il  est  ruction,  aj^ 
Wits  formerly  siij»pasetl,  and  henee,  that  nitrogenous  matter  is  not 
applied  through  muscle — in  the  manner  hitherto  maintained^ — to  the 
development  of  muscular  foree.  Thus  much,  from  the  evidenee 
btdbre  us,  may  he  said,  but,  at  the  same  time,  eommon  exijerienee 
iseenis  to  sliow  tliat  a  plentiful  supply  of  nitrogenous  matter  in  the 
focd  tends  to  increase  the  capacity  for  the  f>erformanee  of  muscular 
work*  If,  however,  it  does  so  in  any  other  way  than  hy  supplying 
matt'rial  for  nutrition  and  the  km  ret  ions,  and  so  wntributing  to  the 
production  of  a  tully  nourishetl  and  vigorous  state  of  the  system,  we 
have  no  data  before  us  to  indicate  liow. 


Ijet  me  next  draw"  attention  to  the  application  of  n5tn:>genous 
matter  to  force- prod  net  ion  l)y  the  direct  utilization  of  the  carKm  and 
liydrngen  it  contains,  Liehig's  doctrine,  which,  until  rt^cently,  has 
formed  the  accept e<l  one  on  this  point,  was  that  nitrogenous  focMl,  to 
be  turned  to  account  for  fonM>productinn,  muMf  pass  through  the 
condition  of  living  tissue.  This  brings  us  hack  to  the  discussion 
tliat  has  preceded ,  with  the  addition  that  our  nitrogenous  food  must 
jjerform  work  as  tissue  to  enalde  it  to  be  susct*ptible  of  application  to 
force, — or — say  h«it-pr<Kluction»  Thus,  in  his  work  on  **  Animal 
Clieniistry,"  at  page  l>0,  Liebig  says,  **  The  Ht*sh  and  blrwuj  ixin- 
sumed  as  food  yiehl  their  carbon  for  the  support  of  the  respirntory 
pHR'tHs,  whilst  the  nitrogen  aj^pears  (us  uric  aei<l,  ammonia,  or  urea, 
lint,  previnnsly  t«*  these  tinal  changes,  tlie  dead  flesh  and  blorwl  In?- 
comc  convcrti"<l  into  living  tk^sh  and  bloixl,  and  it  is,  strictly  e|>eak- 
ing,  tlu"  rarlH*n  nf  tlie  cum|M»unds  formed  in  the  metamor|>hosis  of 
living  tissues  tliat  server  tor  tin*  prtwhirtion  of  auinia!  luiit/'  Again, 
at  page  77,  we  tind — *^  Man  when  eoufinc<l  U*  animal  fo<jd  respires 
like  the  carniviif'a  at  the  cxprusc  nf  the  matter  producetl  bv  the 
metanKirphosin  af  organizetl  tissut^  ;  and  just  us  the  lion,  tiger,  and 
hyena,  in  tlie  aigc>  of  a  menagerie,  are  com[>elled  lo  accelerate  the 
waste  of  their  organi/.ed  tissues  by  imvssant  moti*m,  in  order  lo  fur- 
nish the  matter  nec*^sary  for  reHpiiution,  so  the  savage,  for  the  very 
same  ohje(*t,  is  iuraxl  to  uudie  the  uufcst  hd^jrious  exertions  and  go 
through  a  vast  amount  of  muscular  exercise.  He  is  conij>elled  to 
consume  force    merely  in  onler  to  supply  matter  for  respiration/' 
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Once  more,  in  speaking  of  tlie  derivation  of  urea  from  the  oietamor- 

[phoets  of  nitrogenoa§  matter,  he  say.s,  at  |mgc  144:  **  There  can  be 

110  greater  ot»ntm(Iietinn  with  re|^anl  to  the  nutritive  [jntet^^  than 

to  supi>o«e  that  the  nitrogeu  of  the  tljoJ  can  [miss  into  the  urine  as 

urea,  without  having  pi-c^viously  become  part  of  an  organizetl  tifisue." 

Liebig*3  ideji^  then,  upon  thi^  point  la  very  precise*    He  eonsiilers 

that  nitrogeniai.s  matter  may  contribute   towartlH  lieat-prmluctiun, 

but  that  it  must  first  pn^  into  the  comlitiou  of  tii*sue  before  it  can 

do  BO,  and  that  it  is  in  the  wear  and  tear  of  tiasne  that  oei^urs  the 

»plitttng  up  of  the  eompotind,  so  ai^  to  lead  to  the  prochiction  of  urea 

for  excretion  on  the  one  baud,  ami  the  liberation  of  carbon  and  hy- 

[■drogen  for  oxidation  on  tlie  other. 

The  facts  whicfi  have  Ik^qx^  already  adibiced  suffice  to  refute  this 
doctrine*  Indeed,  it  may  Ik?  coimidercil  as  now  abnmlar»tly  proved 
that  food  do€58  not  require  to  become  organized  tissue  before  it  can 
be  rendered  available  for  force-prfjdnctiou.  But  Liet)ig,  biru^elf,  iu 
hmguage  not  less  precii^e  than  that  which  he  at  tirst  employe<l,  has 
recently*  given  utterance  to  words  which  directly  contradict  his 
ortginal  \new,  iniu^mnch  as  he  now  a.s*4ert8  that  muscular  work  and 
the  prcxluction  of  urea  l>ear  no  imniedinte  relation  to  each  other,  and 
that  among  the  pnKlucts  formed  as  the  result  of  muscular  action, 
urea  certainly  does  not  even  constitute  one. 

If  tlie  elimination  of  nrea,  as  has  been  shown,  is  not  rt  lated,  as 
wn»  formerly  >u{>posed,  to  mnscnlar  action,  it  is,  ou  the  other  hand, 
in  A  very  direct  manner  influent^  by  the  food  ingested*  As  far 
littck  ai5  1854,  Messrs,  I^awcs  and  Gillicrt^  iu  opposition  to  the  views 
then  prevailing,  showed  by  the  results  obtained  in  their  observations 
on  Uie  feeding  of  cattle,  that  the  nitrogen  in  the  urine  is  relatetl  to 
that  in  the  food,  and  not  to  the  muscular  work  ;  and,  since  then,  the 
concurrent  testimony  of  numerous  observers,  as  has  been  already 
pointetl  out,  may  be  held  as  completely  establishing  this  position, 
Lehman n^B  well-known  experiments  ujwn  himself  strikingly  illus- 
trate the  extent  to  wliich  this  inHuence  is  manifesteiL  The  results 
he  obtained  were  as  follows : 

While  living  on  a  purely  animal  diet,  namely,  almost  exclusively 
0n  egg^,  L«}hniann  passcfl  o3.2  grammes  (820  grains)  of  un-a  in  the 
twenty -four  hours  as  the  mean  of  twelve  observations. 
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Upon  a  mixed  diet  the  urea  amounted  to  32.6  grarames  (501 
grains),  i\s  the  moan  of  fifteen  ohserv^ations. 

V\)im  a  vegetable  diet  the  urea  j^iven  as  the  mean  of  twelve  ob- 
servations ^ViLs  22.5  grammes  (347  gmfns). 

And,  lastly,  upon  a  purely  non-nitrogenous  diet  (fat,  milk-sugar, 
and  starch),  he  voided^  n^  the  mean  of  three  observations,  only  15.4 
gramme:^  (237  grains)  of  urea* 

It  is  thus  seen  that  upon  an  animal  diet,  which  is  the  riehet^t  in 
nitrogenous  matter,  the  voided  urea  more  than  dmihled  tluit  elimi- 
nated ujion  a  vegetable  diet,  wliile  the  amount  of  urea  voided  ujKin 
a  mixture  of  the  two  kinds  of  frxxl  held  an  intermediate  position, 
Wheu  uo  nitrogenous  matter  was  ingested  the  urea  was  at  its  mini- 
mum. What  was  then  parsed  would  Ije  derived  from  the  metamor- 
phosis of  the  nitrogenous  matter  belonging  to  the  l>lood  and  the 
other  constituents  of  the  system. 

Some  experiments  of  Schtntdt  show,  also,  in  accordance  with  the 
rt^ults  obtained  1>T  Lehmann,  that  the  amcnint  of  urea  passfd  is  re- 
lated to  the  qtmiiiiii/  of  food  ingestetl,  the  nainre  of  it  rcmaiDing  the 
siune.  S<*hmidt  found  tluit  a  cnt  excreted  the  following  relative 
amounts  of  ureii  to  body- weight  under  the  consumption  of  different 
amounts  of  meat : 


I 


TnKf  gmoanl  of 
mi'flt  fnutou, 

4t.l88  gnimmes. 

46Jo4         •* 

75.938        " 

10&.7&6        " 


Dally  Rmount  of  un?«  excreted 
per  kUogniiuine  l>ody-w<«ijjht, 

,  2. 968  grfimmeSy 

.  8.050         ** 

.  6.152         *< 

.  7,6G8         " 


From  these  results  it  may  be  eomputed  that  a  cat,  living  on  a 
flt^li  diet,  diseliarges  by  the  kidneys  on  an  average  G,8  jwirts  of  urea 
for  every  I  in  nd red  parts  of  meat  eonsumeib 

The  great  bulk  of  the  nitrogen  belonging  to  the  food  ingested 
thos  piisses  out  of  the  system  in  the  iiirm  of  urea»  If  all  escaped  in 
this  way  the  quantity  of  urea  dischargixl  would  amount  to  (say)  7.88 
per  cent,  of  the  weight  of  the  meat;  the  nitrogen  contained  in  100 
parts  of  flesh  corresjKmding  witli  that  contained  in  7.88  parts  of 
urea.  There  were,  then,  6.8  parts  of  ureji  prodmxMl  instead  of  the 
7.88  parts,  which  may  l)e  s|>oken  of  a**  rejiresenting  the  actual 
equivalent,  as  far  a«  contained  nitrogen  is  concerned,  of  100  parts 
of  flesh. 
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I^hmann,  fi*om  hin  observations  on  himself,  asserts  that  as  nmch 
BA  five-sixths  of  the  nitrogf^n  of  the  ingested  food  were  found  in  his 
urine  under  the  form  of  urea.  For  example,  while  livinj^  o|»on  a 
purely  aninml  diet,  eonsisting  of  thirty -two  eggs  daily^  he  iugesti^i 
about  30.16  grammes  of  nitrogen,  and,  in  the  urea  voided,  dis^ 
charged  alx»ut  25  graranies  of  nitrogen. 

The  discharge  of  urea  lieing  thus  pmportioued  to  the  amount  of 
m  the  nitrogenous  matter  ingented,  it  follows  that  nitrogenous  matter 
must  undeTTBfo  metamorphosis  of  such  a  nature  within  the  system  as 
to  lead  to  the  prodiietion  of  urea.  Further,  it  may  be  said  that  this 
metamorphosis  must  take  plaee  rapidly,  as  it  is  found  that  tiie  efleet 
upon  the  excretion  of  urea  quiekly  follows  an  alteration  in  the  food 
ingesteil.  Ijehmnnn,  for  example,  again  drawing  from  his  ob??erva- 
tions  ou  himself,  noticed,  in  the  morning  after  he  had  UvchI  exeUi- 
sively  on  animal  food,  that  his  urine  was  so  rich  in  urea  as  to  throw- 
down  a  eopious  precipitate  of  the  nitrate,  on  the  addition  of  nitric 
acid.  In  Dr.  Parkcs's  t observations,  also,  upon  the  two  soldiers  8, 
smd  T.  before  referred  to,  the  alterations  in  the  food  ingested  speeilily 
influenced  the  aniount  of  urea  escaping.  These  men  were,  tirst  of 
alb  kept  for  four  days  upon  a  regulated  mixed  diet;  next  tor  two 
days  uiKin  a  non-nitrogenous  diet ;  then,  again,  for  four  days  upon 
a  mixed  diet;  afterwanis  for  two  days  on  a  non-nitrogenous  diet; 
and,  laj^tly,  for  four  days  on  a  mixed  diet.  S.,  during  the  fii^t  font 
days,  on  the  mixed  diet,  ptLsse<l  35  grammes  of  uix*a  as  the  daily 
mean.  During  (he  first  day  of  the  non-nitrogenous  diet  he  passed 
20,  and  during  the  stroiul,  K^.52  grammes.  Resuming  the  mixed 
diet,  he  ptu^sed,  ou  the  fiiNt  day,  20.67  grammes  of  urea;  on  the 
aeennd,  25.68  grammes;  on  the  thiitb  26.29;  and  on  the  fourth, 
29,67.  Changing,  again,  to  tlie  nun-nitrogenous  diet,  he  passed  on 
the  first  day  10.12,  and  on  the  second,  15.(M)  grammes  of  urea.  On 
the  next  four  days,  the  diet  being  a  mixed  one,  he  passed  during  the 
first  day,  20.8;  the  second,  26.36  ;  the  third,  28.32;  and  t!ie  fourth, 
30.10  gnimmes  of  urea.  With  T.  (a  mueh  smaller  man  than  S.) 
the  mean^  for  the  fii>;t  four  days  of  mixed  fix>d,  was  25.02  grammes 
of  voided  urea.  During  the  next  two  days,  upon  uon -nitrogenous 
food,  he  passed,  on  tJie  first  day,  17.3;  and  on  the  sei*on<l,  12.65 
grammes.  On  the  tbilowing  four  days,  u|Kjn  a  diet  of  mixed  ftxxl, 
he  voided  14.40  grammes  the  first  day;  23,00  the  second ;  25.20  the 


TO 
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thii'd  ;  and  22,99  the  fourth,  During  the  next  two  days,  resuming 
the  non-nitrt>genous  diet,  he  voided  16.00  the  first  day,  and  18/20 
f^rammcs  the  seeond.  With  the  return  to  a  niixcil  diet  during  the 
following  four  days  the  urea  stood  at  23,00  on  the  first;  24.36  on 
the  second ;  24.57  on  the  third  ;  and  21.36  grammes  on  the  fourth. 

Although  couductwl  for  settling  ant^ther  jKMiit,  it  will  l>e  seen  that 
these  ol)^ervations  very  clearly  aiul  eon:sistently  tlinpnghoiit  diow  that 
the  production  and  elimination  of  urea  are  six^edily  affected  by  the 
ingestion  of  nitrogenous  matter. 

With  the  view  of  obtaining  more  precise  information  regard ing 
the  time  required  for  the  metamorjilinsis  of  nitrogenous  matter  to 
occur  and  lead  to  an  increased  elimiuatiou  of  urea,  Mr.  MabooKHl, 
whilst  formerly  a.ssisting  me  in  my  hiboratory,  carried  out,  with 
luudabh*  zeal  anil  self-deuial,  two  series  of  ex^KTimeuts  upon  him- 
self, the  particulars  of  which  I  will  introduce  here.  It  may  be  men- 
tioned that  he  was  22  years  of  age,  6  feet  in  heigh tj  and  list,  lllb. 
in  weight. 

The  methotl  of  procedure  had  recourse  to  was  to  tlirainish  the 
elimination  of  urea  by  limiting  in  one  experimeut,  and  withholding 
in  the  other,  the  introduction  of  nitrogenous  matter,  and  then  note 
within  what  space  of  time  the  ingestion  of  nitrogenous  matter  showed 
its  effa^ts  upon  the  urine. 

The  fii-st  exf>crimeut  was  iHjmmeuet^l  on  April  16th,  1871,  Mr. 
Mahoiui^l  had  l^eeu  previously  living  upon  an  lirdinary  mixcil  diet, 
and  took  his  dinner  of  mixed  f<>od>  as  usual »  at  1,30  p.m.  From 
this  time  he  restricted  himself  to  ri<x%  arrowroot,  butter^  sugar,  and 
tea.  Rice  was  allowcil,  that  he  might  not  sufler  too  much  privation, 
and  as  being  one  of  tlie  least  nitrogenous  of  the  natural  fixxl  prod- 
ucts. The  diet  was  continued  throughiMit  the  17th,  and  at  8  A.M  on 
the  18tli,  four  eggs — pur|Kisely  to  supply  nitrogenous  matter — were 
eaten.  This  was  the  only  deviation  fWjm  the  diet  of  the  prece<ling 
day,  so  that  au  opiwirtunity  was  given  for  the  urea  to  lie  again  at  a 
low  point  on  the  following  morning,  when  a  meal  consisting  mainly 
of  meat  was  taken.  Snbjoiucil  is  a  representation  of  the  results  ob- 
tained, arratjgcd  in  a  tabular  form  r 
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On  Iot)king  at  the  above  resulti^,  it  apjMiars  that  under  the  re- 
Btrieted  diet  the  urea  pi-etty  steadily  decreased  in  amount  from  21 
to  9.05  t^rains  per  hour.  The  inges^tinu  of  four  eg^  caui?ed  au  as- 
cent, witlihi  the  fonr  suceecHliug  hours^  to  ]3.82  graius^  and  having 
thus  immediately  ritjen,  the  rate  of  elimhiation  only  underwent  a  h*t- 
tle  fiirther  increase  through  tlie  renuiinder  of  tlie  day.  The  urea 
having  again  de^^cended  to  10.02  grains  jrt  liour  by  the  folhnv  ing 
morning,  the  ingestion  of  a  mejil  iu  whieh  steak  M'as  eaten  plentifully, 
kd  to  a  viae  ^ov  the  next  fonr  houi*s  to  21J6  grains  per  Iionr,  and, 
with  the  repetition  of  the  nitrogenons  food,  the  elimination  of  urea 
eontiunwl  to  increiLse  throughout  the  day. 

During  the  i>eribrmanee  of  the  experiment  the  atx^ustonied  mental 
and  iHKlily  work  was  undertaken.  Mr.  MaliomcH;l  did  not  notice 
that  the  2 J  days*  dietetic  restriction  prodnet'd  any  other  sensation 
than  an  increase  of  ttie  appetite  and  a  slight  fc*eling  of  taintness  the 
last  niorniug  before  breakfast,  Tl»e  urine,  hcfure  the  exiH^riiuent, 
had  been  frttpiently  nutieed  to  he  hmdc<l  with  litliates.  During  the 
period  of  restricted  diet  it  was  perfectly  clejir,  and  the  table  shoM'S 
that  the  qmuility  was  considerably  larger  t[ian  whilst  animal  food 
was  being  ecMisumed.  It  is  a  uote worthy  fact,  indeed,  aud  one  which 
gives  increased  weight  to  the  rei?ults,  that  the  augmentetl  elimination 
of  nix^a  was  ass(M:'iate<l  with  a  fall  in  the  amount  of  urine,  for,  had 
the  fpiautity  of  urine  been  incresised  insteiul,  it  iijiight  have  Ijeeu 
questioned  w^hether  the  altcnitious  in  the  urea  might  not  liave  been 
,  simply  due  to  more  being  carried  ofl'as  a  cimse*[ueuce  of  the  greater 
urinar\^  flow. 

In  the  second  ex{K»riment  a  complete  restriction  (excepting  the  in- 
significant amount  *if  nitrogenous  matter  containeti  in  the  tea)  from 
niti*ogeu<ins  f  wmI  was  jn^actitTd  for  two  days,  and  then  the  diet  sud- 
denly changed  to  one  ricli  iu  nitrogenous  matter.  To  begin  the  ex- 
jxiriment,  an  observation  was  made  for  one  day  upon  ordinary  food. 
The  following  table  shows  the  resulbi  obtainc^d  : 
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It  will  Ije  seen  thfit  the  above  rej^ults  harmonize  with  those  ob- 
taiiK'd  in  the  first  experiment,  and  show  that  tlie  ingestion  of  nitro- 
genons  matter  is  falhjweil  byu  sj>ec<ly  nietamor[jhoi3is  and  produetiiin 
of  urea.  Under  the  two  da\V  rt^ttrietion  to  non-nitroijenous  fo<jd 
the  urea  fell  from  a  range  of  21  to  25  gniins  per  hour  to  8.87  grains 
]>G"r  hour.  Nitrogeiuuis  food  was  now  taken,  and  the  form  of  egg 
and  milk  beaten  together  wa.s  .seleeted,  tltat,  on  aceount  of  its  fluidity, 
al)!<orptiuii  mi^^ht  Ije  rapid.  Half  an  hour  later  au  onlinary  break- 
fast with  wltl  meat  was  eaten.  During  the  fhrce  hours  sucee<?ding 
the  first  ingestion  of  nitrogenous  matter  the  urea  seereted  amounted 
to  12,43  grains  per  hour  against  8*87  grains  per  hour,  the  mean 
amount  given  for  the  eight  hours  previously.  During  the  next  three 
honi^  it  stoo<l  at  14.13  grains  per  hour,  and  atterwanls  show^etl  a 
steady  increase  throughout  the  day*  It  is  true  between  8.87  and 
12,43  graiuH  pr  boar  there  is  not  the  differcriee  that  was  notieeable 
on  the  morning  of  April  llJtli,  in  the  first  experirueiit ;  but  I  think 
it  may  be  fairly  assumed  that  evideiiee  is  affbnled  of  the  pnxluetioa 
and  elimiuatiou  of  uix»a  within  the  three  hours  from  the  nitrogenous 
matttr  ingested  at  the  etmimenci'ment  of  the  time.  Throughout  the 
day  the  nrea  w*as  les8  in  quantity  than  dinging  the  eoiTespc^nding 
period  in  the  first  experiment,  whieh  may  lie  due  to  the  more  com- 
plete restrietiou  liaving  led  to  a  greater  exhaustion  of  nitrogenous 
matter,  and  therel»y,  owing  to  the  greater  tlcuumd  for  the  rL^fjuire- 
ments  of  the  s^^stem,  a  less  surplus  having  existed  for  metamorphosis 
intti  urea  and  the  eomplemental  hydrot^arlmnaeeous  portion. 

For  supplying  solid  ftwid  during  the  restrietiou  the  arrowroot  was 
made  into  hist  nits  witli  butter^  sugar,  and  water.  ^Ir.  Mah*>mc<l 
remarked,  on  rising  on  the  morning  of  the  7th,  that  he  feltdepret^seil, 
and  experieneed  a  general  want  of  tone.  Before  the  meal  in  the 
mixhlle  *>f  the  day  he  il-It  very  hungry  and  tliirsty,  but  these  st»usa- 
tious  disapj>eju*ed  after  partaking  of  a  basin  of  arrowroot,  two  of  his 
arrowroot  biscuits,  and  a  (^up  of  tea.  He  walked  afterwards  betwwn 
five  and  ^ix  mili^  without  any  distress.  Between  the  5th  and  the 
8th  he  lost  one  pound  in  weight.  The  urine,  it  may  be  observed,  as 
in  the  first  exix'fiment,  inulerwent  a  marktxl  diminution  in  quantity 
with  the  return  to  nitrogenous  fixnl.  It  is  a  noteworthy  i>oint  that 
between  noon  and  midnight  4>f  the  seeoud  day^s  restriction  the  urine 
pri^sented  an  alkaline  reaction.     The  same  ieeling  of  weakness  w^as 
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eatperienetHl  upon  rising  od  the  morning  of  the  8th  as  on  that  of  the 
preceding  day. 

Although  it  has  been  clearly  a*5icertainetl  that  a  more  or  le:*s  large 
proportion  of  the  nitrt>genous  mutter  ingested  undergoes  nietarnorpho- 
^  attende<l  with  tfie  pro«hieti(»n  of  urea,  yet,  as  to  the  preei.^e  seat  of 
wietamorphosis,  our  inft>nnati(>n  at  presents  warrants,  it  must  lie  said, 
little  more  than  a  surnuse  Ix^ing  formed.  Aeeording  to  the  old  doe- 
trine  of  miiseular  action,  the  chief  jiortion  was  thought  to  be  |>ro- 
duccd  in  the  muscles;  but  even  Liebig  now  argues  (abstractedly 
from  the  (bx-trine  in  question)  that  the  absence  of  urea  lis  a  tMinstitu- 
ent  of  muiicular  tt&sue  may  be  taken  as  atlbrding  presumptive  evi- 
dence of  it^  production  rjceurring  elsewhere.  Wlule  absent  from 
fleshy  or,  if  present,  only  so  to  a  barely  a|ipruciable  extent,  it  is,  ac- 
cording to  Meissner  and  others,  to  I)e  detecte<l  in  mammals  in  eou- 
siderable  quantity  in  the  substantv  of  the  liver;  and,  in  lunls,  wliere 
uric  acid  hohls  the  jKJsition  of  urea,  this  has  been  similarly  found  in 
the  liver.  Other  considerations  have  been  also  advanced  in  sup|wrt 
of  the  liver  formiug  the  seat  of  metanKirjihosis  of  nitrogenous  mat- 
ter atteiidetl  witli  the  production  of  uretx,  but  t!ie  point  is  one  which 
requirtss  to  be  further  investigat<.^b 

Ilavlug  bnnight  the  subject  before  us  to  this  |)oiiit,  the  next  i|ue-^- 
tion  lor  consideration  is^  what  i»urp(»se  is  subserveil  by  the  nietanior- 
pho!*is  of  nitrogenous  matter  that  has  been  shown  to  occur. 

It  has  IxH'u  hitherto  the  eustoni  to  look  upon  tht*  nitrogenous  mat- 
ter w^hich  undergoes  tfiis  transformation  as  holding  the  position  of 
swpt-rfluous  armientary  material — **luxii8  consumption,"  as  it  has 
lKM.»n  styled.  Thus,  Lehnuuin  WTites  :  **  In  the  present  state  of  our 
knowHe<lge  we  may  say  that  urt^a  is  formed  in  the  Idood,  and  that  it 
is  proilueixl  from  materials  which  have  beetime  effete — the  detritus 
uf  the  tissues — as  well  as  from  unserviceable  and  superfluous  nitro- 
genous sul>stances  in  the  blcKjd."  As  albumen  fails  under  natural 
dreumstanees  to  pass  off*  as  sucli  from  the  system,  it  was  thought  that, 
when  intnxluoed  in  excess  of  the  requirements  of  nutrition,  it  under- 
went a  retrograde  metauK^rphosis  of  such  a  nature  as  would  admit  of 
the  escape  of  its  elements.  It  is  perfectly  true  that  t lie  process  whicli 
occurs  does  constitute  a  retrograde  metamorphosis ;  but  the  question 
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presents  itself  whether  it  h  simply  designed  as  a  means  of  exit  of 
surplus  matter,  or  whether  it  is  not  preparatory  to  some  useful  pur- 
pa-^e  beiu^  fiilfilh:icl  Itv  a  part  of  the  oitrn^enoiis  eomixnind. 

Tlie  fundamental  faet  tu  Ix;  dealt  with  bj  that  nitrogenous  aiatter 
undergoes  a  metamorphosis  in  the  system  attended  with  the  produc- 
tion of  urea.  Now,  let  u.^  look  at  the  rhemieal  eon.stitution  of  these 
btKlieSj  and  see  what  tliLs  transformation  implies.  The  percentage 
compositiOD  and  ehemical  formulfe  are  at  our  disposal  to  appeal  to, 
bnt  the  former  is  the  mast  suitable  for  onr  pur|)ose;  for  although  the 
atomic  con.<titutio«  of  urea  hits  been  agrec*<l  upon,  yet,  as  regards  the 
albuminous  molceule,  it  cannot  be  considered  that  we  know  with  any 
degree  of  eertainty  tlie  exact  number  of  atoms  of  tlie  different  ele- 
ments lielonging  to  it,  much  leas  the  precise  nuxle  in  which  these 
atoms  are  grou|K*d.  The  fbrmnia,  tlierefore,  tliat  can  be  given  for 
it  is  only  hy|K)thetieal.  The  j>ercentage  oompositiou,  however,  has 
Ix^en  ascertained  witli  ,sulTieient  preeision  to  serve  ns  a  trustworthy 
biLsis  for  the  calculation  about  to  be  made,  and  the  deduction  to  be^ 
drawn  from  it. 

Let  us  take,  ftir  our  calculation^  Mulder's  analysis  of  albumen^ 
wOiich  is  as  follows : 

CttrWn, 6S  5 

Ilydroyen,         ,..,,...•       7,0 
NUrotien,  ,         .         .         ,         .         ,         ,         .         ,         ,15.5 

Oxygon, 22.0 

Suljihur,    , 1  G 

Phosphorus, 0  4 

100,0 


On  Icmking  at  these  figures,  it  will  be  seen  that  the  nitrogeiT 
belonging  t^j  albumen  amounts  to  15.5  i»arts  in  lOO.  Now,  let  us 
8up|K>si%  as  18  not  very  far  from  being  actually  the  c^se^  that  the 
whole  of  the  nitrogen  of  the  ingoing  albumen  eseaj)es  from  the  sys- 
tem under  the  form  of  urea.  In  tlnis  cscai»ing  as  urea  the  nitrogen 
carriers  with  it  a  certain  portit»n  nf  tlie  otiier  eonstiluent  elements  of 
albumen,  and  by  ascertaining  of  what  this  jiortion  consists  we  shall 
see  what  remains  behind  to  be  dis[t(»H4'<l  of  in  another  way. 

To  obtain  the  infcuinalion  ref|uire<l  we  innsf  first  lie  in  possession 
of  a  knowledge  of  the  relative  proiKirtion  in  which  the  elements 
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exist  ill  nrea.     This  is  supplied  by  its  percentage  compasition,  wliieh 
stands  a^  follows : 

Carbon 20.000 

Uydrifgen,           •         ♦         ,         ,         ,  t>.(J'J6 

Nitrogen,    ,...,,  4(j.a(i7 

Oiygen, 2nMJ 

lOO.OOO 

Xow,  to  give  to  15.5  parts  of  nitrogen  (the  quantity  of  nitrogen 
exMing  in  one  hiindrwl  jmrts  of  aHninien)  tlic  due  j>roporHun  of  the 
other  elements  recjuired  to  form  iireu,  we  sIkiU  have  to  f*upply  6.64 
parts  of  carbon,  2.21  of  hydrogen,  and  8.85  of  oxygen.  In  other 
wnrd^,  the  15.5  parts  of  nitrogen  eontaineil  in  lOGof  albumen,  in 
escaping  as  urea,  will  earrj'  with  it  6.64  parts  of  carbon^  2.21  of 
hydrogen,  and  8*85  of  oxygen — leaving  a  residuary  |>ortion  eonsist- 
ing  of  46.86  parts  of  carbon,  4.7 f)  of  bydrogenj  and  13*15  of  oxygen, 
rlie^ides  thesul|i]inrand  phosphorus  for  utiliKution  and  exit  in  another 
Thus,  33.20  per  eent,  (or,  as  nearly  as  possible,  one-third)  of 
the  fllbuinen  will  be  turned  into  urea^  and  66.80  per  cent,  (or,  as 
nearly  as  j>ossible,  two-thirds)  of  eoni piemen tul  iuatt€»r  will  b<?  left. 

Urea  must  be  regiirded  as  constituting  tlio  uontilizid>le  portion 
of  the  albuminous  prineiple.  Whether  it  is  formed  as  a  primary 
product  of  the  splitting  up  of  nlbumen^ — tliat  is^  whether  tlie  ele- 
ments at  once  group  themselves  from  the  albuminous  eompound  into 
the  oonibination  representing  it — or  whether  it  forms  t!ie  final 
prod  net  of  a  series  of  changes,  cannot  Ik^  stated.  From  comparing 
the  egesta  with  the  ingesta  we  know  that  it  is  produetHl.  But  what 
constitute  tlie  actual  steps  of  nietaniorphosis  within  the  system  re- 
muttis  for  physiok^ical  chemistry  to  disclose. 

It  may  be  remarked  incidentally  that,  taking  urea  as  an  effete 
product  of  the  metamorphosis  of  albuminous  matter  within  the  sys- 
tem, and  looking  at  its  composition  under  a  a^rtain  jMHut  of  view, 
we  discern  a  relation  to  other  prmluctfl  of  the  decom[wsition  of  ni- 
trogenous matter  that  does  not  suggest  itself  on  looking  at  its  com- 
position as  ordinarily  represented.  Carbonic  aeidj  ammonia,  and 
water  are  the  final  products  into  which  all  nitrogenous  matter  of  an 
ctrganic  nature  is  constantly  tending  to  resolve  itself  Now,  the 
formula  for  nrea  is  C^H^N^Oj  [CH^N^O],  which  is  equivalent  to  two 
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at«ms  of  carbonate  of  ammonia  niiuus  two  atoma  of  wtiter  (2XHj, 
CO,  —  2HO  =  C^N.H.O,)  [(H,K),  CO,  —  2H,0  =  CH.N.O],     Its 

composition  is,  therefore,  not  exactly  tliat  of  earbonate  i>f  arnniooia, 
but  we  have  only  to  add  the  elements  oi'  water  to  get  the  formuhi  for 
carbonic  acid  and  ammonia — two  of  tlie  products  into  which,  as  we 
have  seen,  iiitrogenons  nuitter  tends  by  ordinary  deeompojsition  to 
resolve  itself.  It  may  further  be  remarked  that  not  only  does  the 
above-indicated  relation  exist  as  to  composition,  bnt  urea  and  ear- 
iHinate  of  ammonia  are  mutually  convertible^  with  the  ^reatent  facib'ty, 
the  one  into  the  other.  Urea,  indeed,  is  very  j»rone,  nmler  the  io- 
fluence  of  the  action  of  heat,  aeid^,  alkalies,  and  dei-ompo&ing  organic 
matter,  to  pa^  into  carbonate  of  ammonia,  and,  convei^cly,  it  has 
been  somewhat  recently  tliseoveretl  that  carbonate  of  ainmonia,  when 
subjected  to  a  high  temperature  in  aclosetl  receptacle,  is  tninsformed 
into  urea.  It  is,  to  say  the  lea.st,  a  notable  and  significant  fact  that 
tlie  alx)ve-mentionfKl  relation  .^hon!<l  exist  l»etwecn  carbonie  arid  and 
anunonia — fund  prmincts  of  the  ordinary  cJeconnM>.sition  of  nitrogen- 
ous matter — and  urea»  a  product  de-signcd  for  exci^tion  arising  from 
the  metamorjihosis  of  nitrogenous  n^itter  witliin  the  living  .system. 
It  IS  not  difficult  to  sec  why  the  unutilizable  portion  of  nitrogenous 
alimentary  matter  shi/nhl  pass  of!*  under  the  tbrm  of  urea,  and  not  of 
carlK)nate  of  ammonia.  It  would  swircely  be  ccjmjiatilile  with  life 
tliat  a  powerful  irritant  like  car1*onate  of  ammonia  should  be  pro- 
duced to  any  extent  within  the  animal  systeni,  while  urea  presents 
itself  as  a  neutral  bcKly^  quite  destitute  of  irritating  projx'rties,  and, 
tlierefore,  an  eligible  comiMUind  as  a  ])roduct  of  metamorphosis  for 
excretion. 


The  n^idnal  portion  of  an  albuminous  compound^  after  the  scjm- 
ration  of  the  nitrogen  with  the  necessary  rtuantitics  of  the  other  ele- 
ments to  form  urea,  amounts,  as  has  already  been  shown,  to  66.80 
j>er  cent,  of  the  whole.  This  consists  of  46,H6  jmrts  of  carbon,  4,T9 
of  hydrogen,  and  13,15  of  oxygen,  witli  small  tpumtities  of  sulphur 
and  plK>s|>horus,  which,  in  reference  to  tlie  point  now  alxmt  to  be 
discussed,  viz.,  the  application  of  this  portion  to  force-prtxlueiion, 
may  be  left  out  of  the  question.  It  will  Ijc  seen  that  we  have  here 
to  deid  with  a  considciiible  surplus  of  earlwju  and  liydrogen,  wliich 
represents  latent  force. 

The  13.15  jMirts  of  oxygen  will  appropriate  1,64  parts  of  the  hydro- 
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gen  to  exhaust  its  oxidizinj:^  ciipacity  in  tximbi nation  as  water.  Ret»k- 
oning  this  amount  of  hydrogen,  then,  its  appro|>riatod  by  the  oxygen 
present,  we  shall  liave  3J5  jmrt.^  of  hyilro^f*ii  and  46.86  parts  of 
carb<»n  in  a  free  state  for  undergoing  oxidation. 

It  thus  appears,  if  we  take  away  the  nitrogen  and  the  elemeota  it 
carries?  oif  as  urea,  and  als^i  abstnirt  from  the  livt1rncr(i|i  the  suuonnt 
wliich  the  residual  oxygcni  would  oxidize,  that  rrnm  KK)  jKirt.s  of 
aUmnien  there  remain  46,86  parts  of  earhou  and  3.15  parts  of  liydro- 
gen  free  to  undergo  ehemieid  conil>inatiou  witli  oxygt^n  supplied  trom 
without*  These  quantities  of  earhon  and  hydrogen  will  re<|nire,  for 
their  eonveisiou  into  (^rbonie  acid  and  water,  \bO  parts  of  oxygen, 
aiid  this  IB  tantamount  to  raying,  aceonhng  to  the  caleulation  given, 
that  one  huudrtxl  |»arts  of  albumen  will  be  nipable  of  eonsuniing 
this  quantity  of  nxygen  in  undergoing  oxidation.  As  the  force  pro- 
duced 16  iu  proportion  to  the  amount  of  chemical  action,  we  may 
nieitsui't*  tlie  value  of  different  artielei^  fijr  foree-procUietion  by  the 
amount  of  oxygen  they  will  rehitively  consume  in  undergoing  eom- 
plete  oxidation.  Keganleil  in  this  light,  allnimen  standt?  in  the  fol- 
lowing |NxsitioQ  in  relation  to  grape-sugar  (anhydrous  ^12^1/^12 
[C^HjjOJ),  starch,  and  fat. 

AniCHinl:  of  oTfVffen  appro- 
printcHl  in  aiicSi/inf;  hMtpuftM 

Grapc»-4ugar  (nn hydrous),   ,,,,..  lOfi 

SUrth *  120 

Albuin(^n, ,         .         .  150 

F«t» ,         ,         .         .         .  203 

Thus,  as  aforce-prtKhicing  agent,  if  we  are  right  in  taking  capacity 
for  oxidation  as  a  measure,  albumen  has  aljout  half  the  valne  of  fat, 
and  a  greater  value  than  both  t^ngur  and  ytareh. 

It  is  true  Liebig  eontend.s'  tor  the  existence  of  some  hidden 
isouree  of  power  in  nitrogenous  compounds.  Argning  from  tlie  fact 
that  ah'ohol  in  combustion  gives  otf  more  heat  than  its  e*irn»spond- 
ing  amount  of  sugar,  altliough  a  certain  amount  of  heat  has  been 
c^'olvcil  in  the  act  of  fermentation  or  conversion  of  the  sugar  into 
alcohol,  he  urges  that  force  may  lie  held  store<l  up  in  the  nitrogenous 
molecule,  and  liberal eil  when  tlie  elements  of  the  molecule  are  split 
asunder,  and  that  thus  more  force  may  manifest  it>ielf  than  that  de- 
rivable from  chemical  action. 

1  PhurmaeeulicHl  Jouriml,  September  4Jd,  1870. 
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Profea«or  Fmnkland,^  however,  has  experimentally  determined  the 
actual  amount  offeree  evolvetl  ilunng  the  breaking  up  by  axulation 
of  various  organic  products  [vkff  table  below) ;  and  iinlej^s  nitrogen- 
ous matter  is  eapable  of  liberating  force  under  oxidation  within  the 
system  in  a  manner  different  from  that  occurring  outside  it,  there  is 
no  ahernative  but  to  liwk  to  ehemieal  action  oj?  the  source  of  the 
force  producwl. 

Franklaud's  process  consisted  in  deflagrating  the  substance  with  a 
mixture  of  cblorate  of  pntitsh  and  manpuiic  peroxide  in  an  apparatus 
specially  devised  for  such  ex|ierimenti?,  and  calkxl  a  calorimeter.  The 
heat  evolved  was  measurtnl  by  ascertaining  the  elevation  of  tempera- 
ture occurring  in  a  known  quantity  of  surrounding  water.  The  re- 
sults were  brought  to  uniformity  by  being  rc*bieetl  into  units  of  heat, 
the  unit  constilitting  the  arnraint  of  beat  rw[uired  to  raise  the  tem- 
jMprature  of  one  gramme  (15.432  grains)  of  water  one  degree  Centi- 
grade (L8°  Fahrenheit). 

Subjoine^i  are  Profes^sor  Frankland's  results  for  grape-sugar,  starch, 
albumen,  and  fat.  The  mtio  of  the  figures  does  not  differ  much  from 
the  ratio  of  those  reprt^sentiug  the  amount  of  oxygen  consumed  in 
oxidation. 

Unlu  othv&i  i-rolved  hy  oxMitlon 

of  one  gram  roe  ih\i!!l2  ST«itit>  tA 

coRsutneOI  witliiu  ibe  Dodf, 

Grnpe-sugnr  (commercial),  ,  .  ,  ,  .  8277 
BUirch  inr  row  root),  ,  ,  .  .  ,  .  .8012 
Albumen  (punfitnij,  ,..-,..  4263 
Fttt  ihvii(  fnt)^     ♦ 9069 

In  the  cmQ  of  sugar,  starch,  and  fat,  it  has  been  taken  that  the 
heat  evolved  under  oxidation  in  the  calorimeter  reprenenti^  the  heat 
given  off  when  cousuurmI  witliiu  the  body,  tliere  being  every  reason 
to  conclude  that  the  uUimate  products  are,  in  Ixjth  instances,  the 
8ame.  With  regard  to  albumen,  however,  it  h  known  that  complete 
oxidation  is  not  undergone  within  the  system.  The  nitrogen,  in 
escaping  as  urea,  carricji  off  st»rae  of  the  combustible  portion  of  the 
compound  unconsume*!,  "  The  actual  energy,  ^*  remarks  Professor 
Frank  land,  ^*  developed  by  the  combustion  of  mnscle  io  oxygen 
rcprcHents  more  than  the  amount  of  actual  energy  proilucecl  by  its 
oxichition  within  the  botly,  because,  when  muscle  burns  in  oxygen, 

>  Fbilotophical  Maj^azine,  vol.  xxxn,  I860, 
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carbon  is  converted  into  carbonic  acid,  and  it«  hydrogen  into 
water,  the  nitrogen  being  to  a  great  extent  evolved  in  the  elementary 
ate;  whereas  when  muj^i^le  is  moRt  completely  eonsiuned  in  tlielwxly 
be  prcKluetH  are  carbon ie  acid,  water,  and  urea — a  substance  which 
still  retains  a  considerable  amount  of  potential  energy/'  The  data 
for  determining  the  force  value  of  albumen,  as  consumed  within  the 
Jy,  were  furnished  by  experimentally  ascertaining  the  amtHint  of 
fit  evolved  in  the  oxidation  of  urea)  and  knowing  that  almost 
ractly  one-third  of  the  weight  of  dry  albumen  is  yiekleil  a^  urea. 
lence  b  supplied  tlie  dedoction  that  has  to  be  made  from  the  full 
[)m  bust  ion -value  of  albumen  to  give  the  result  requii-ed. 
It  appears  that  about  one-seventh  of  the  potential  (latent)  energy 
ipacity  for  force-prrMluction — ^l>elc>nging  to  nitrogenous  matter  is 
Birried  off  by  urea,  and  thereby  esi^ip<?s  in  an  uncxpende<i  state  when 
nitrogenous  matter  is  consumed  within  the  bo4ly. 
^^  Albumen  has  been  sclectetl  for  ilhistration,  but  what  has  l>een 
^HRid  for  albumen  applies  also  to  the  other  nitrogenous  alimentary 
^BMnciples,  with  the  rcfpiisit^  variations  for  the  slight  difference  in 
^Hlementar^'  composition  that  exists. 

^H  I  have  lookcil  at  the  matter  which  has  jnst  formed  the  subject  of 
^Honsideration  by  the  light  of  percentage  composition,  l>et^usc,  as  I 
^^lave  already  remarked,  it  supplies  us  with  authentic  data  fur  our 
calculation,  antl  because  it  caruiot  be  said  that  we  know  with  <?tT- 
tainty  the  formnlte  for  the  nitrogenous  alimentary  principles.  But 
I  still  we  are  not  precUide<l  from  surveying  the  change  under  the 
\  light  of  the  formula;;  and,  if  we  do  not  know  the  precise  number  of 
atoms  of  each  element  entering  into  the  composition  of  tlie  protein 
Eiolecule,  or  the  exact  manner  in  which  they  arc  groiiiK^d,  wo  do 
aw  that,  in  the  formula  given,  a  CMirre^-t  relative  proportion  is  ex- 
Now,  taking  the  generally  received  formula  for  protein^ 
ad  showing  what  is  left  on  the  removal  of  the  nitrogen  under  the 
brm  of  urea,  the  surplus  carbon  and  hydi-ogen  available  for  fijree- 
roduction  is  brought  very  conspicnously  into  view.  Thus,  Mul- 
der's formula  for  protein  is  C^^jH^N^Onj+tiHO.  Abstract  from  this 
[  atooifi  of  urea,  viz.,  CJl^N^O^,  and  8  atoms  of  water,  H^O^,  and 
I  get  an  available  residue  of  32  atoms  of  carbon  and  11  of  liydro- 
[1,  according  to  the  old  notation,  or  16  of  carbon  and  11  of  hy- 
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drogpn  ac-eortlmg  to  the  new,  thus— Oi^H^N^O^+H^O— (2CH^Nj04- 
4H,0)-C,,H,, 

From  the  relation  already  shown  to  exist  between  urea  discharged 
and  nitrogenous  food  ingested,  it  is  not  to  hv  inferred  that  the 
nitrogenons  matter  wFiieh  constitutes  an  integral  |iart  of  tlie  blcMwl  and 
other  parts  of  the  system  is  not  al^io  susceptible  of  metamrir|)}iosis — 
of  being  similarly  s|>lit  up'  into  urea  for  exeretion  and  into  earlxin 
and  Indnigen  for  ft^rce-prudnctiun.  After  prolonged  ahslinen<*c'  urea 
is  St  ill  discovenible  to  some  extent  in  the  urine,  and  I^»hniann  found 
tlie  same  at  the  end  of  three  days'  sul>sistence  u|)on  a  strictly 
non-nitrogenous  diet.  It  may,  therefore,  be  eoncloded  that  the 
nitrogenous  matter  belonging  to  the  system  may  be  utilized  for 
force-prmluetion  atler  the  same  mauuer  as  has  been  set  forth  for  the 
nitrogenous  mutter  of  food. 

Seeing  that  nitrogenous  matter  is  broken  up — Ist^  into  a  nitro- 
genous portion — ureji — which  is  eliminated  as  useless,  and,  2d,  a 
liydrocarbonattMjns  resithie  which  represents  eapaeity  for  force- pro- 
duction, the  question  next  confronts  us,  whether  this  hydnK-arbona- 
oeous  residue,  instead  of  l>eing  oxidizeil  and  applied  at  the  moment 
of  its  production,  presents  itsc^lf  under  a  form  (that  of  fat,  for  ex- 
am|ile)  for  retention  in  the  system,  and  for  aiJplictition  as  necessity 
may  demand. 

Withtmt  any  actual  proof  l>eiug  available,  there  has  long  been  a 
prevailing  disposition  to  infer  tliut  fat  may  ha  funned  as  a  prmUiet 
of  the  metamorphosis  of  protein  cooijKJunds  within  the  animal 
economy.  All  attempts,  it  is  true,  have  heretofore  tailed  to  prmluee 
fat  by  chemical  nicums  from  protein  compounds ;  but  there  is  noth- 
ing, in  a  chemieid  i>oint  of  view,  t*j  render  tlie  pr»s«ibiiity  of  such 
prtRluction  unlikely,  Indec^l,  Liebig  has  argued,  on  eliemieal 
grounds,  in  favor  of  its  rH.'currence.  There  are  these  eonsiderations^ 
ako,  bearing  on  the  quc?^tion  i 

It  i§  well  known  that,  under  certain  conditions,  the  organs  and 
tissues  of  the  animal  b<»dy  are  prone  to  un<lergo  deviation  from  tlie 
natural  state,  and  to  become  the  seat  of  a  depoi^it  of  fat  in  phiee  of 
the  natural  histological  element,  such  deviation  eoustituting  what  k 
termeil  **  fatty  degeneration."  Now,  this  change  is  susi-eptible  of 
two  explanations — it  may  be  due  to  a  dep\:»sition  of  fat  tluring  the 
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rformanoe  of  the  nutritive  pn^eess,  in  lieu  of  the  material  that  has 
u  removed ;  or,  on  the  other  hand,  may  prweed  from  a  chemical 
nstbrniatrou^ — ^a  downward  inetamorphosls  of  the  nitrogenous 
Wtanee — the  nitrogen  disappearing  under  the  form  of  an  animo- 
niacal  salt,  urea,  or  some  <»ther  simple  combination,  and  a  fatty 
€M)m|M»und  being  leJl  to  cx-enpy  the  81  te, 
^m  ViiX'liow,  wlio  hm  closely  studitil  tlie  jiroeess  of  fatty  degeneni- 
^H^n,  and  whose  opinion  is  en  titled  to  weight  on  the  .snlyeet,  is 
^^fttrongly  in  favor  of  the  latter  hypothesis,  viz.,  that  the  fat  aecnnui- 
^Biated  i;*  a  product  of  the  metamorphosir*  of  the  nitrogenous  portion  of 
^Htfae  afleeted  tisi^ue. 

^B  Attempts  have  been  made  to  find  whether  the  transformation  of 
nitrogenous  matter  into  fat  tN)uld  1m?  denion.-^t rated  hy  experiment, 
ExciR^l  animal  structures  were  intnxhieed  into  tlie  jieritoneal  cavity 
of  birds,  and  allowed  to  remain  for  some  time,  and  were  then  ex- 
amined in  relation  to  tlie  amount  of  tat  discoverable.  At  first  it  was 
thought  tliat  evidence  wsis  ntfonled  of  a  fatty  metamnrplioftis  of  ni- 
trogenous matter  Oct; nrring,  but  on  further  investigation  the  evidence 
was  found  to  be  inconclusive. 

Thus  much  it  may  be  eonsiilereil  may  be  said — that  what  is  ob- 

veil  in  the  mtKleof  the  otx'urri'nce  of  lUtty  Regeneration  is  strongly 

ve  of  the  doctrine  that  fat  h  producible  by  the  metamorphosis 

of  nitrogenous  matter  in  the  living  e<^nnomyj  although  nothing  abs^o- 

Jutcly  demonstrative  can  be  atldnceil  in  sup[>ort  of  iu 

In  the  production  of  adipocere  it  has  also  been  contended  that 

Ideuce  h  afforded   in  favor  of  the  origin  of  fat  from  nitrogejious 

latter.    Adip<K?ere  is  a  peculiar  substance,  somewliat  sperrnaceti-like, 

to  which  the  animal  solids  are  sometimes  found  t^o  be  con  vert  wl 

hen  expoe»ed  in  a  humid  situation  to  putrefaction.     Fonrcroy  fii'st 

lesK'ribed  it  in  1789,  in  a  eomnninieation  to  the  Royal  Academy  of 

Bcieuct^  of  I'aris,  haviiig    notirtnl   its   existence  in  certain  bixlies 

which  had  been  interretl  in  one  of  the  Parisian  cemeteries.     The 

boc!i**s  ap[H?aretl  shrunk  and  flattened,  aufl  the  soft  solids,  instead  of 

having  undergone  tlie  ordinary  pntretactive  change,  were  found  to  be 

Converted  into  a  brittle,  cheesy   nmtter,  which  softened  and  felt 

jfrea^y  w^hen  rubbed  l>etween  the  fingers.     Tliis  material  has  since 

Inx-n  rcayguizQil  by  other  oliservers  in  <lciid  bixlies,  and  likewis**  in 

rcfiise-heai^  of  animal  matter.     It  is  also  said  to  be  obtainable  l>y 

immersing  flesh  in  a  stream  ^)f  water.     It  has  been  regartled  as  a 
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prodiiet  of  the  metamorphosis  of  nitrogenous  matter;  but,  on  the 
other  hand,  some  chemists  of  authority  as  Gay-Lussac^  Chevreiil, 
and  BerzeliiL**,  have  contended  that  it  t^imply  represent j^  the  fat  whieh 
lias  originally  existed  in  the  animal  substanee,  the  nitrogenous  mat- 
ter having  undergone  putrefaetion  and  l>een  removeil.  liere,  again, 
til  ere  tore  J  it  forms  a  del)atal>le  pnint  whether  the  fut  encountered  is  a 
produel  of  the  metamorphoi^is  of  nitrogenous  matter. 

[t  must,  in  fiiet,  be  said,  with  regard  to  the  evidence  as  to  the 
pnxhietion  of  fat  as  a  result  of  the  splitting  up  of  nitrogerious  matter, 
that  we  have  nothing  of  the  nature  of  proof  to  deal  with,  but  that  it 
is  liighly  prohaljle  that  such  ])rodn(iion  takt.^'*  place,  not,  perhajis,  as 
an  immtxliate  result,  but  as  the  Itist  link  in  a  chain  of  metamorphoses 
passed  through  by  the  hydroairbonaceous  portion  which  stands  in 
coniplenieutal  relation  to  the  urea. 

Before  bringing  this  subject  to  a  close,  it  may  be  stated  that 
Messi's.  Lawes  and  Gilbert,^  in  a  series  of  experiments  on  the  feeding 
of  animals,  and  the  subsctjuent  determination  of  the  respective  in- 
crease oeeurring  in  the  component  matters  of  the  Ixnly,  have  adduced, 
if  n<»t  actual  piy>of,  at  least  strong  evidence  in  favor  of  fat  being 
formed  from  the  nitrogenous  portion  of  food.  They  first  of  all  siiow 
that,  for  various  reasons,  the  pig  is  the  most  appropriate  animal  lor 
yielding  informatioti  uptm  the  iwint  in  question,  and  hence  it^  seleo 
tion  as  the  subje<_*t  i*f  their  experiments.  Their  results,  they  say, 
dcmoui^trate  that  when  pigs  are  fetl  on  good  onlinary  fmi+l  for  [writKls 
of  not  less  than  eight  or  ten  weeks,  the  amounts  of  total  increiise  and 
of  f'lt  stftreil  u[i  are  s^o  great  in  proportion  bith  to  the  original  weight 
of  the  animal  and  the  f  khI  ingi^sted  that  the  data  given  may  be  safely 
n.'litHl  on  for  i\irnishing  a  means  of  estimating  from  what  constituent 
or  cnastitueiits  of  the  tbod  the  fat  of  the  animal  has  Ijcen  derived. 
In  their  experiments,  the  incn^ase  in  bmly-weight  ranged  between 
51, .'i  and  fi8.9  m^r  cent,  when  the  ft^xUnu:  was  conducted  eiffht  weeks. 
an«l  bct\vt*en  So.  1  antl  |Ol>,H  per  cent,  wlicn  eonduet<.il  ten  weeks. 
From  of). 9  to  70  pT  cf^nK  nf  tliis  inU%\  incn^a'^e  was  rtrkoned  to  con- 
sist L*i'  fat.  From  the  natun*  of  the  iVxxl  the  pi>iportion  of  the 
storefl-up  fat  that  tMinhl  iH»ssibly  have  inxm  derive*!  from  the  ready 
formeil  fat  ingested|  cveii  isuppa»iiig  tlm  wIioIq  of  what  was  supplied 
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had  been  aj^^imilated,  wa.s  so  j^niall  as  to  lea%T  no  doubt  that  a  verv 

large  proportioo  raiLst  have* originated  from  some  other  source,  Ac- 
ct»nling  to  the  figures  f^rJven,  the  proportion  of  fat  which  must  have 
so  originate<l  ranged  from  about  two-thirds  to  eight-uinths  of  the 
total  aiuouDt  i^toretl  up. 

Thus,  then,  it  was  shown  that  fat  mui^t  have  been  tbrmed  from 
the  food  ingestetl.  The  next  question  tor  .sohitioii  was  whether  the 
fat  proihiced  originated  from  tlie  uitrugenons  or  non-nitrogenous 
elements  of  the  food,  or  from  both. 

That  fat  must  have  been  pnxluced  from  llic  non -nitrogenous 
matters — the  earhohydrati's — was  eimly  .suBwptible  of  proof,  ior  in 
some  of  tlie  experiments  the  nature  of  the  tbcKl  was  such  that  the 
cairbon  contained  in  the  fat  that  was  fornu-d  anmauttHl  to  more  than 
could  have  been  derivi^l  from  the  nitrogenous  matk-r  ingestcth 

As  regards  the  origin  of  fat  from  nitrogenous  matter,  the  question 
is  not  to  be  disposed  of  in  so  simjile  a  manner ;  but  Messrs.  Lawcs 
and  Gilbert  conchide  that  such  may  be  looked  ujjon  as  shown  bv 
the  following  train  of  reasoning  to  occur.  In  their  exjM?riments 
they  purpot^ely  varied  the  relative  proportion  of  the  nitrogenous 
and  uon-nitrogenous  parts  of  the  food  given  to  the  several  pigs.  In 
eome  they  were  in  tlie  pruportion  existing  in  what  may  be  considered 
the  staple  fattening  food  of  the  auimah  In  fathers  the  projwrtion  of 
nitrogenous  matter  was  raised  considerably  in  excess  of  this  standard, 
Xow,  tVora  the  results  obtained,  it  appearfHl  that  there  was  no  ma- 
terial difference  in  the  amount  of  fat  produced  ;  although,  if  fat 
were  eajialde  of  originating  oidy  from  the  earlx>hydrates,  it  would 
be  reasonable  to  expect  that,  on  diminishing  their  supply,  as  in 
replacing  a  portion  of  them  by  nitrogenous  matters — in  other  M'ords, 
by  increasing  the  proportinuatc  amount  of  nitrogenous  matter  in  the 
food — the  amount  of  iat  developed  would  have  been  less.  Looking 
at  the  evidence  furnished,  it  seems  only  rational  to  infiT  that,  under 
the  diminution  in  the  [jroportion  of  the  carbohydrates,  the  uitro- 
genous  matter,  thmugh  the  hy(b'cK'arbonace^lus  portion  which  remains 
after  the  separation  of  una,  took  their  place  in  supplying  material 
for  fat  production,  and  thus  led  to  there  licing  no  falling  off'pbserv- 
able  in  the  quantity  of  fat  producecL 


The  precise  position  held  by  the  gelatinous  principles  as  alimen- 
tarj'  matter,  must  be  oonsidered,  in  spite  of  the  numerous  inveeti- 
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giititms  thut  have  been  speeiallj  conducte*!  nil  tlie  siil>ject,  as  in- 
volved in  eome  degree  of  uncertainty,  Thet^e  principles,  while 
forming  highly  nitrogenizetl  conipnonds,  stand  apart  from  the  al- 
buniintms  in  not  yielding  prutein,  Henee  they  are  clit^se^l  as  the 
non-pnitein  eompoun<k.  Whilst  the  alhuminoijs  or  protein  eom- 
p Hinds  exist  in  liotli  aninKil  and  vegetafjle  kinds  of  food,  these,  the 
non-protein,  are  encountered  only  in  Huhstaneei^  derived  from  the 
animal  kingduoL  Tliey  consist  of  gelatin  and  ehondrin — the  former 
ohtidnalile  from  Ijones,  lig:tments,  tendons,  skin,  m neons  and  serous 
membranes — in  fact,  wherever  tibroiis  tissue  exists;  and  tlie  latter 
from  cartilage. 

By  snbjiHHing  these  tissues  to  the  action  of  boiling  water,  the 
resjx^ctive  prineiph>s  are  obtained ;  but  whether  they  Imve  lieen 
llirmed  during  the  process,  or  existetl  pre-fijrmeil  in  tlie  tissues,  has 
been  a  disputcil  point,  alttiough  the  weight  of  evidence  is  iti  favor 
of  the  latter  view.  Tlie  chief  clia  meter  is  tie,  whicli  they  possess  in 
Cfjmmon,  is  the  prni>erty  belonging  U*  the  hot  aqueous  solution  of 
fiolidifying  into  a  jelly  on  cooling.  To  some  extent,  in  elementary 
compositiiju,  and  alsu  in  sume  minor  chemical  points,  these  prin- 
ei]vles  diller  from  eaeh  other* 

With  reference  to  the  alimentary  power  of  gelatinous  matter,  the 
great  point  of  nnwrtaiuty  is  as  to  whether  it  is  applieahle  to  histogen- 
etie  or  tt)  tissue-fnrming  purpost*s.  It  may  be  eoneludetl  that  gelat- 
inous matter  is  prodneible  tViim  albuminous  substances,  Ws^^use  the 
fixKl  of  the  lierbivorous  animal  is  entirely  devoid  of  anything  of  the 
nature  of  gelatin  ;  and  beetiase,  while  gelatinous  niatter  is  obtain* 
alile  in  abundance  trom  the  biMly  of  the  chick,  none  can  be  prt>cured 
from  the  original  constituents  of  the  i^^^.  The  pn.itein  compounds, 
therefore,  ajtjM'ar  to  be  evidently  capable  of  beeoniing  the  source  of 
gelatuious  matter;  but  the  |)oint  to  l>e  determinetl  is,  how  tar  gelat- 
inoiLS  matter  is  eiipable  of  contributing  to  the  prod  net  io!i  of  the 
nitrogenous  compounds  njct  with  in  the  body.  It  has  IxTn  eon- 
tended  that  it  certainly  is  unsusceptible  of  application  towards  the 
formation  of  muscle  and  the  other  tissues  having  as  their  basis  an 
albuminous  eomijound ;  and  it  is  doubtful  if  it  is  even  capable  of 
contributing  to  the  formation  of  the  tissues,  sueh  as  skin,  bone, 
tendon,  tfcc,  whose  basis  consists  of  getatinous  matter,  and  wldch 
are  henee  styled  the  gelatinous  tissues , 

The  fact  of  its  not   Iveing  recognizable  in  the  bhwd,  while  the 
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blootl  constitutes  the  source  from  which  all  the  tissues  draw  their 
nutrient  supply,  has  been  aclJueed  as  an  argument  against  its  having 
any  histogenetie  capacity.  But  tliis,  in  reality,  tells  for  nf>thing, 
because,  under  any  circuiiistarn'cs,  it  Is  not  to  l>c  expected  tliat  the 
gelatin  shoukl  lie  recognizable  in  the  blood,  as  it  is  converted  by 
rligt^tion  into  allinniinoso  before  Its  absorptio!i  (H?eurs, 

The  nutritive  value  uf  gelatin  ^va.s  nia<le  the  subject  of  sjKH-ial  lu- 
quiiy,  several  years  hack,  by  a  committee  apjyointcHl  by  the  French 
Awulcniy  of  Sciences,  to  ascertain  if  Ix^ne'S  could  be  turned  to  ac- 
count for  yiehling  an  article  of  ffK)d  for  human  cousuniptit>n.  Tlie 
rt?su  1  ts  a rr i ved  a t  by  this  com m i ttee,  \v h i c 1 1  i >n sst \s  mule r  the  th?s i g n a- 
tion  of  the  gelatin  commission,  have  attained  a  widely -spread  noto- 
riety. Among  the  conclusions  drawn  up  by  Magendie  in  tlie  name 
of  the  commission,  it  is  stattnl  tliat  by  no  known  uictbod  of  prtT- 
ceflure  could  there  be  extracted  from  Ikducs  an  aliment  which  either 
aUme  or  mixe<l  with  other  substances  could  be  substituted  for  meat. 
It  was  fouuil  tliat  dogs  fc*l  solely  on  raw  bones  and  water  for  three 
montlis  continued  in  perfect  health,  ami  maintaine<l  their  original 
weight.  Fed  on  the  siime  kind  of  bones  which  had  lieen  ]>reviously 
subjected  to  the  change  induced  Ijy  boiling  with  water,  the  dogs  dit^l 
at  the  end  of  tw^o  mouths  with  all  the  signs  of  inanition*  The  gen- 
eral iasue  of  the  inquiry  was  to  throw^  doubt  ujwu  the  nutritive  ca- 
pacity of  gelatin  as  an  individual  organic  principle.  Before  awejit- 
ing  such  a  couclusiou^  however,  it  is  necessary  that  w^c  should  take 
a  more  ooniprcthensive  sur%'ey  of  the  matter,  and  look  to  the  weight 
to  be  attai'heil  to  investigations  conduetnl  ujion  the  nutritive  value 
of  an  isolated  lu-ganic  principle,  and  in  <loing  so  it  is  found  that  in 
no  cjise  will  it  supply  what  is  requisite  for  supporting  life.  Neither 
this  nor  that  chcmleal  prioeiple  will  snfliec.  There  must  be  a  com- 
binatinn  of  principles  furnished;  such,  intleetl,  as  exists  in  the  ob- 
jects of  nature  around  us,  wdiieh  we  instinctively  consume  as  ifyod. 

In  opposition  to  the  inference  to  wbit^h  the  conclusions  arrive<^  at 
by  the  gelatin  commission  pointed*  Biseboff  and  Voit,  from  their 
researclies  on  nutrition,  are  of  opinion  that  gelatin  possesses  real 
nutritive  value;  that  to  some  extent  it  forms  a  substitute  for  other 
plastic  matter,  and  that,  therefore,  by  its  admixture  witli  the  tocMJ, 
the  quantity  of  the  other  nitrogeuous  matter  may,  without  disadvan- 
tage, l)e  diminishctL 

If  uncertainty  prevails  as  to  the  precise  capacity  of  gelatin  as  an 
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agent  of  nutrition^  there  can  be  no  doubt  that  it  behaves  like  a  pro- 
tein compound  in  relation  to  force-production.  It  has  been  ascer- 
tained that  the  elimination  of  urea  is  augmented  by  the  copious  inges- 
tion of  gelatin^  just  as  happens  in  the  case  of  the  protein  com- 
pounds. It  is  evident,  therefore,  that  the  same  kind  of  splitting  up 
occurs  in  the  two  cases ;  and,  with  the  separation  of  urea  from  the 
gelatin  molecule,  a  residue  of  available  carbon  and  hydrogen  will  be 
left,  in  accordance  with  what  has  been  before  explained,  for  applica- 
tion towards  force-production.  There  is  this  further  analogy  between 
these  compounds,  as  regards  the  phenomena  of  metamorphosis,  that 
leucin  is  yielded  by  both  under  the  influence  of  boiling  with  a  solu- 
tion of  potash. 


TOE 
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While  nitrogenous  nuitter  may  he  rt^gardorl  m  forming  the  essen- 
tial basis  of  striH'tiin^  p^)Ssessin|J^  active  or  livi?!^;^  properties^  tde  non- 
nitro^enons  prineipleH  ruay  be  luokeil  upon  ani  supplying  tlie  nourue 
of  |>ower.  The  one  may  Ije  npitken  of  a^  hohliug  the  position  of 
the  instniment  of  action,  wliile  the  other  supplies  the  motive  power. 
Nitn"fco:enous  alimentary  matter  may,  it  is  trne»  Ijy  oxidation  eon- 
tribute  to  the  generation  of  tlie  moving  tnree,  but,  as  has  Ix^en  ex- 
platncl,  in  fulfilling  this  of!i(x^  there  is  evidence  before  us  to  show 
that  it  is  split  up  into  two  distioet  portions,  one  eontaiuing  the  nitro- 
gen Mhich  is  eliminated  a*  useless,  and  a  residuary  nou-nitrogeuous 
pirtion  which  is  retained  and  utilized  in  foree-produetion.  It  is  true 
f-lboj  as  will  be  shown  hereafter,  that  nou-uitrngeuuus  nuitter  may 
'be  applinl  to  tissue  formation,  but  it  is  probable  that,  in  doing  so,  it 
is  simply  for  the  purix)se  of  lieing  stored  np  for  subsequent  appro- 
priation to  furcc-prod action,  according  as  circtinistanees  may  require* 

The  non-nitrogenoue  alimentary  principles  comprise — 
Ist,  The  hydrocarbons  or  fats; 
2d-  The  c*arl>ohydratft=*,  starch,  sugar,  etc, ;  a^nd 
3d.  Principles  such  as  alcohol  and  the  vegetable  acids,  which 
do   not  strictly  fall  withni   either   of  the  preceding 

gfOUJlS. 

Hifdrocarbmw  or  FtUs^ — These  principles  constitute  compounds 
consisting  of  earb<inand  li-ydrogen,  combined  with  only  a  small  pro- 
portion of  oxygen.     Represented  in  round  numbers,  the  following; 
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mar  be  given  as  the  peroentage  eompontioo  of  the  chief  &tty  princi- 
ples: 

C«rbtfn, . 79 

Hydn»geny ,11 

Oxvg«fi,. 10 
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The  formula  answering  tf>  the  alx>ve  eompositioa  that  has  been 
assigned  consist*  of  C^jH^O  [CiuB,^0], 

This,  it  will  be  seen,  migiit  Ix*  couj^idered  as  representing  a  pure 
hydrocarbon,  in  Vhicli  every  tenth  atom  of  hydrogen  \s  replaced  by 
aa  atom  of  oxygen. 

Fate  are  napplied  to  us  in  both  animal  and  vegetable  articles  of 
fbod.  Chemically,  they  coa^ist  of  a  principle  poasesstng  acid  proji- 
erties — a  fatty  acid — in  combination  with  a  radical.  When  acted 
opon  by  alkalies,  and  also  by  <:t>ntact  with  bodicii  of  the  nuture  of 
ferments,  and  by  deeompoBing  animal  snbetanoes,  the  fath»^  acid  is 
neparated,  and  a  sweet  principle  known  a*?  glycerin  make  its  api^ear- 
ance.  Glycerin,  however,  it  Mould  seem,  has  not  pre-cxistcil  in  the 
&t«  It  i«  found  that  the  unital  weight  of  the  glycerin  and  fatty 
acid  produced  exceeds  that  of  the  fat  origimilly  employed.  The  ele- 
ments of  water  are  approi»riated,  and  glycerin  is  thereu|Kjii  formed 
by  an  addition  to  the  In-jKithctieal  radical  in  combinatiMn  with  the 
hxty  acid  in  the  neutral  fat. 

Thfre  are  three  coni|K)imds — stearin,  margarin,  and  olein — which 
tmike  up  the  great  bulk  of  the  fatty  matter  met  with. 

Stearin  is  the  moi^t  solid  iat  of  the  three.  It  exists  largely  in 
mutton  suet,  and  gives  rise  to  the  firmness  by  which  this  kind  of  fat 
is  characteriziHl.  Recjuiring  a  temjX'rature  of  about  145°  Faliren- 
hett  to  melt  it,  at  ordinar)'  temjieratures  it  is  always  solid.  It  occurs 
to  a  larger  or  smaller  extent  in  most  animal  fats;  but  still  there  are 
some  in  which  it  has  not  been  recognized.  It  is  never  found  in  vege- 
lable  fat. 

Jlfir^cjriA  holds  an  intermeiliate  place  between  stearin  and  olein  as 
rt*g:irds  i*uHsistencev  It  is  the  chief  conijionent  of  most  aniuial  &t9, 
and  occurs  also  in  nearly  all  vegetable  fats* 

Olnn  is  always  met  with  in  a  fluid  state  unless  the  tcmjierature  is 
veiy  low.  It  c^ccurs  in  both  vegetable  and  animal  fats,  but  vegetable 
iatii  are  rieliiT  iu  it  than  animaL 


FATS. 


cner 
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The  digestkm  of  fat  takes  place  In  the  siimll  intestine.  It  traversps 
the  mouth  without  uiiclcTgoiiifr  any  change  bevond  that  hidueed  by 
the  nieehniiiejil  action  of  mastieiition. 

lathe  stomach  the  iiitrogeiions  matter  which  may  be  ineur|)unitcd 
with  and  invest  the  fatty,  as  ot^^urs  in  the  natural  alimentary  prml- 
uct,  h  diiusolvcd,  and  the  latter  set  free.  Passing  from  tlie  ^tomticli, 
it  is  prej*ai*ed  for  abscirpticm  in  the  sniall  intestine  by  emulwilieattun 
or  rechiction  to  a  minute  state  of  subdivision.  As  regards  animal 
and  vegetable  fat.s,  it  ajipears  that  the  former  are  easier  of  digei?tion 
and  al»sor|>tion  than  the  latter. 

The  era  nisi  fieat  ion  of  fat  is  eftbeteil  by  the  pancreatic  juiee,  and 
probably  also  by  the  seeretiou  of  Brunner's  glands.  The  bile  has 
no  inflnenee  over  neutral  fats,  /.  f,,  fats  in  the  state  in  which  we  eon- 
i^unie  them  ;  but,  aet'ording  to  Dr,  Marcet,  it  possesse.^  the  iw»wer  of 
emukifying  the  fatty  acids,  and  he  says  there  is  some  liberation  of 
fatty  ae id  effected  while  the  fat  is  contained  in  the  stomach.  The 
prcicess  of  emnlsifieation  is  one  of  a  purely  physical  nature.  The 
fat  is  separated  into  very  minute  globules,  jnst  as  it  exists  in  milk, 
and  in  this  state  it  is  taken  up  by  the  s|>edal  absorl»ing  organs  of 
the  small  intestine,  viz.,  the  %illi. 

It  was  notieetl  by  Bernard  that  when  fat  is  delaye<l  lor  some 
hours  in  contact  with  pancreatic  juice,  an  aeidificatiiMi  of  it,  or 
chemical  conversion  inti»  fatty  a*'id  and  glycerin  is  found  to  have 
taJven  pUu^.  The  delay,  h(»wever,  in  tlte  intestine  is  not  hm^  enough 
for  this  chemical  change  to  occur  as  a  physiological  ]>heiiomenont 

»rnaril  thought  originally  tliat  it  did^ — that  the  digestion  of  fat 
attended  with  acidification  ;  but  lat  containeil  in  the  lacteal;^, — 
the  al>sorbed  tat,  that  is  to  say — has  been  found  to  be  in  |)recise!y 
the  rame  eliemiciil  condition  as  tliat  ec^ntained  in  the  intestine.  It 
b  thus  evitlent  that  digestion  and  absorption  of  fat  do  not  involve 
iti^  ehemieal  change. 

The  villi,  those  little  projecting  bodies,  limited  in  situation  to  the 

laM  intestine,  are  the  organs  through   the  agency  of  which  the  fat 

ab*=^orbed.  White  absorption  is  going  on  tlicy  are  to  be  seen  in  a 
densely  white  state,  from  the  rpiantitA-  of  fatty  particles  with  winch 
|h**y  are  charged.  It  is  not  precisely  understood  how  the  tattv  mat- 
ter poi-^^^  from  the  intestine  and  reaelics  their  centre.  From  what 
b  to  be  seen  on  raicroscopie  examination,  conducted  immediately 
after  df^th,  it  would  seem  that  it  is  by  cell-agency  that  the  fatty 
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niatter  is  picked  out  fVoin  the  intcsthuil  contents^.  During  fastinj? 
the  e|jitlieliiil  cells  investing  the  villi  are  elii1>-8haiKHl  and  devoid  of 
fat-|^lobiikv.  During  absorption,  on  the  other  hand,  they  are 
ehargt'd  with  fat-glohides,  and  many  are  found  of  a  spiieroidal  in- 
stead of  a  wjlumnar  form.  Tlic  proees*^  of  absorption  may  be  thus 
far  likened  to  that  of  seeretion.  As  the  secreting  t^'llsof  the  ghinds 
separate  froui  the  biood  the  particular  materials^  re<piireil  for  each 
individual  secretion,  so  tlie^se  cells  of  the  villi  pick  out  or  separate 
from  the  chyme  or  inti'stirial  contents  the  fatty  niatter  whicli  is  sub- 
sequently found  in  the  lacteais.  A  branch  of  the  lacteal  system  ex- 
isting in  the  centre  of  the  vilhis  receives  the  product  of  ab«*4irption. 
Til  us  much  is  certain — what  remains  to  be  made  clear  is  the  nuumer 
in  which  the  trans  miss  ion  to  the  lacteal  is  etii'cted.  By  tlie  lacte-al 
system  the  al>sorl>ed  fat  is  conducted  ti>  and  poured  into  the  eircu- 
latiojK  Mixing  with  tlie  alkaline  blood  the  fat  Ix^eomes  saponifietl 
and  dissolved,  ;md  in  this  state  it  is  mostly  met  with  in  the  circula- 
tion. Should  a  rapid  cntrauce,  however,  have  been  effeetcdj  a.s  hajv 
pens  for  a  while  after  the  ingestion  of  lorHl  rich  in  fatty  matter,  free 
fat  exists  in  the  blooil ;  and  a  specimen  withdrawn  under  these  cir- 
cumstanet^s,  and  afterwards  allowed  to  remain  at  rest  prc^ent^,  after 
a  short  time,  a  distinct  cream-like  layer  upon  the  surface. 


Having  pointed  c>ut  how  the  ilit  Ixdongi ng  to  the  forHl  reaches  th< 
circulation,  we  have  next  to  eoiisuler  the  purposes  to  which  it  is  ap- 
plied in  the  system, 

1  will  lirst  speak  of  it  as  mntributiug  to  the  construction  of  one 
of  tjic  anatomical  eiements  of  the  biMly.  The  adip«xsc  tissue  consists 
of  nueleateil  vesicles  filled  with  fatty  matter.  The&e  vesieltis  are 
closely  packiHl  t^tgether  and  surrounded  by  (^ipillary  bloodvessels. 
The  iat  containeil  in  them  is  evidently  drawn,  as  in  nutrition  gener- 
ally, from  the  blood  circulating  around,  and,  when  so  separated,  a 
tiK^ne  is  tormcHl  which  is  turned  to  uc(*ount  for  mechanieal,  physiad, 
and  ehemicu-physiological  purptises. 

For  instance,  it  fills  up  interstices  between  muscles,  bones,  ves- 
sels^ and  the  other  anatomimi  structures,  and  by  its  accumulation 
under  the  skin,  it  given  a  regular  and  rounded  form  to  the  outer 
surface  of*  the  bmly. 

Ass  a  bad  conductor  of  heat,  the  layer  of  adijxjse  tissue  lieneath 
the  skin  coutributeH  towards  retaining  tlic  animal  warmth.     This 
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function  it  most  conspicuously  fulfil;?  in  tlio  lujimtic  wnrtn-hloorlefl 
animals,  f^uch  a?  tlic  seal,  iK>rpoise,  whale,  &i\,  in  whirl i  a  cont  of 
hair  would  prove  of  oo  Horviee  from  tlie  nature  oi*  tlie  eireumstaiKViS 
that  exist.  The  very  great  tliicknes^?  tif  the  ^^iiljentmieuiis  layer  (>f 
ft<li|ios**  tissue  met  with  in  thene  animals  i:^  evidently  designed  to 
meet  the  demand  oeeasiontHl  l»y  the  uii.suitahleness,  in  this  particular 
instance,  of  the  ordinary  provision. 

Accunudatetl  within  t!ie  vehicles  aiul  ?^nseeptihle  of  realif^orption 
into  tlie  blood,  it  forms  a  stf^rc  of  foree-prof hieing  material  to  be 
drawn  npnn  a.^  eircumstaneei*  may  require.  Hence  it  is  that  life  i^ 
sustaineil  longer  in  a  lat  nuitual,  under  ahstinenee  from  RkmI  and 
with  a  *upply  of  water,  than  iu  a  thin  one. 

In  vol.  xi  of  the  "Trnnsaetions  of  the  Liniu^an  Sneiety/'an  ac- 
eoiint  is  given  by  Mr,  Mantel  I,  n  Fellow  of  the  Society,  under  the 
form  of  a  letter  to  the  f«>cretary,  of  an  instance  of  extraordinary  pro- 
longation of  life  in  a  fat  animal  under  tibseuee  of  food,  80  extraor- 
dinary, indeah  ii^  the  aecouut^  that  1  j^hould  seareely  feel  di^poscnl  to 
allude  to  it  here  did  not  the  source  from  which  it  is  derived  entitle 
it  to  credit.  It  apjHfsars  that  on  the  14th  of  Deceml>er,  1810,  a  pig 
wfts  buried  in  its  sty  by  the  fall  of  part  of  the  chalk  clitf  under  Dover 
Castle*  On  the  23d  of  I^fay — 100  days  afterwards^^Ir.  Mantell 
was  told  by  s<>me  workmen  employ c:m1  in  njmovi ng  the  fallen  chalk 
that  they  had  lieanl  the  whining  of  the  pig,  and  nitliough  he  had 
great  doubt  of  the  fact,  he  urged  them  to  pro^'cetl  in  clearing  away 
the  chalk  from  the  sty,  and  wm  R(X)n  afterwards  surprised  to  see  the 
pig  extricated  from  its  */onfinemeiit  alive.  At  the  time  of  the  acei- 
dent  the  pig  wtis  in  a  fat  condition,  and  supposed  to  have  weighed 
about  IGO  lbs.  When  extricatcMl  it  prescntcfl  an  extremely  emaciatwl 
apjiearance,  and  weighed  no  more  than  40  lbs»  The  sty  c<iusistetl  of 
a  cave  abotit  six  feet  scjuare,  dug  in  the  rock,  and  lxiar<lt"il  in  front. 
There  wsls  neither  fw>d  nor  water  in  it^  it  wa.s  asserted,  when  tlie  fall 
of  the  eliff  took  place.  The  do*jr  and  other  wood  in  front  of  the  sty 
was  much  nibhhxl,  and  the  sides  of  the  cave  hwked  very  smooth,  i\h 
lOugh  tlie  animal  had  been  ajustantly  licking  them  to  obtain  tJie 
moistttre  exuding  through  the  rock. 

In  the  hibernating  atiimal,  a  great  acH'umulation  of  fat  tak<*s  place 
(luring  the  autumn,  wliich  is  favure<l  by  the  oily  nature  of  the  nuts, 
ieeds,  etc,  then  obtainable  as  foorl.  At  the  end  of  the  wiuter  sleep, 
the  animal  is  reiluced  to  a  comparatively  emaciated  condition.     The 
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iat  acciinuilatecl  may  \ye  looked  upon  fus  ilci^igned  to  form  an  inter- 
nal store  for  consumption  when  the  siip|»ly  from  without  is  8iis- 
pi^nded, 

lu  an  einariatetl  aninuil,  tlie  fat-vesirles,  under  the  mieroseripo, 
betray  the  procx'ss  of  ateorption  that  hius  \ycvn  gt>ing  on.  They  are 
phrunkeii  in  appearance,  and  the  fatty  eontents  of  tlie  vesicle,  rece^l- 
ing  from  the  enveloije,  leave  a  space  whicii  is  filled  with  waten' 
fluid. 

IV^side.^  forming  the  ba.*^is  of  a  tissue  fulfilling  the  funetions  re- 
Jerred  to,  iiitty  matter  oeeurs  in  intimate  incorporation  with  the  ni- 
trogenous elements  of  fiit^st,  if  not  all,  of  the  various  anatomii^l 
structures.  Lehmann  remarks  that  no  animal  cell  or  fibre  can  he 
forroed  without  the  et>-o|)emtiou  of  fat,  and  insists  strongly  on  the 
fat  cHnistituting  an  active  agent  in  ext*itjiig  the  metamorphosis  of  ni- 
trogenous matter.  Leiinuinnj  however,  wrote  under  the  influence  of 
the  foriuerly  prevailing  notion  tliat  the  man ift^tation  of  vital  energy, 
as  under  nniscular  and  nervous  aetiun,  was  due  to  a  destruetive 
metamorphosig  of  the  nitrogenous  constituents  of  the  tissue:^.  This, 
as  litis  already  hwn  ptiinied  out,  stan<ls  opposed  to  the  results  of 
modern  research  ;  ami  instead  of  (us  suggested  by  lA-hnmnn)  the  fatty 
matter  o|>erating  by  inducing  a  metamorphosis  of  the  nitrogenous,  it 
may  now  be  eonsiderwl  tliat,  in  undergoing  oxidation,  it  eonstittites, 
itself,  the  source  of  the  power  nnmifesttHL  But  tit  is  is  a  point  that 
M'ill  lx»  more  particularly  adverted  to  hereafter. 

I^'hmann  has  also  asserted  that  fat  assists  the  action  of  thti  diges- 
tive fluid.  He  goes  as  far  as  to  say  tliat  he  has  tis<»t»rtaine<l  that  a 
<i»rtaiu,  though  small  amount^of  iat  is  indisjMusalile  to  the  metHuior- 
phosis  and  solution  of  nitrogenous  articles  of  fiMjd  during  the  process 
of  gjistrie  digestion.  I  do  not  think  tliat  exj>eriment  is  found  to  bear 
out  this  statement  of  Li^hinann ;  at  all  events  I  have  :si}€n  nothing 
fniui  my  own  ex|x*riments  on  artificial  digestion  to  warrant  the  Ijelief 
that  the  action  of  the  gastrie  juice  is  even  iufluen<*ed,  much  less  de- 
termined by,  the  iircsence  of  tat. 

We  now  eotne  to  the  consideration  of  fat  with  reference  to  the 
functions  fid  filled  liy  itn  oxidation  within  the  system,  and  here  we 
have  to  deal  witli  ftiiictitms  asscwiatcd  with  its  final  destination.  It 
is  the  fatty  matter  existing  in  the  bh>od  that  may  be  hxiked  ujkjr  as 
being  thus  ajipiicd,  and  when  this  Jiiils  in  Ijc  adequately  replenished 
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a  supply  from  the  fixHJ,  then  ahgorption  oocurs  from  the  store 

hich  tlie  adij)0!*e  tissme  of  the  Ixjdy  represents. 

Uinlcr  Licl)tg's  chu^<iti€iition  fiit  is  held  to  be  a  so-ealknl  **  element 

res|)inition/*  or,  t*^  speak  more  eurreetly,  a  ealorifaeient  or  heat- 

ucing  agent.     An  exaltetl  temperature  is  requireil  for  a  hiVh 

aniR^tation  of  vitnlity,  and  amongst  the  hi«:hcr  memlMM-s  of  the 

,nimal  king(h:ini,  in  wliieh  the  pnx'e8se>  of  life  are  earri<xl  on  with 

fiiuch  greater  activity  than  amongst  the  lower,  provision  is  made 

r  tlie  generation  of  lieat  within  the  body.     Notvvithstmiding  cx- 

ure  to  great  external  eokl,  so  long  as  a   liealtliy  condition   |>re- 

ils,  a  certain  niiiform  temperature  is  niaintaineil ;  and  for  tliis  end 

e  oxidation  of  eombnstible  material  h  eonstantly  jijoing  on.     Hence 

is€s  a  demand  for  food  itipable  of  iindergointr  tlie  priK*ess  of  oxida- 

II,     Lii'bl^  ht)ldj^  the  non-nitrogenons  alimentary  jirineiples  to  be 

specially  devoted  to  this  pnrpose.     That  tliey  do  contribute  to  it 

ert*  ean  I>t^  no  doubt ;  but   it  will   be  for  us  presiintly  to  eon>^ider 

helber  they  di*  luit  also  eontnbute  to  the  ijmduetion  of  otfier  niani- 

tationd  of  energy  besides  heat. 

The  ejijMicity  itf  a  material  tJir  heat-priHluetion  depends  upon  the 
[lount  of  unoxidized  earbun  and  hydnigen  it  eontains  ;  ami  of  all 
iraeiitary  materials  the  fats  hold  the  highest  phtee  in  this  n^(>eet. 
While   in    starcliy,  saeeharine,  and   snehlike    matters,  a   sutfirient 
mount  « if. oxygen  exists  in  the  eom pound  to  oxidize  all  the  hydro- 
n  prest»nt,  leaving  only  the  carbon   in  an  oxidizidile  conditinn,  in 
the  fats  not  only  is  the  airlxm  but  also  the  chief  iwirtion  of  tlie 
hydn>gen  in  an  unoxidizHl  state. 

To  illustiiite  the  ditlerenw  existing,  it  may  be  stated  that  stareli 
-n tains,  in  i*«iund  numbers,  45  per  cent,  of  carbon  and  it  per  certt. 
hydrogen^  making  51  per  cent,  of  earl>on  and  hydrogen  together, 
he  remainder  eon:^ist.s  of  oxygen  amounting  to  as  much  as  49  per 
U  of  the  whole.  Sugar  and  gum  likewise  in  round  numbers 
in  tain  43  per  cent,  of  carbon  and  (3  i>er  cent,  of  hydrogen,  making 
|jer  cent,  of  earlwjn  and  hydrogen  together,  and  Ieavii»g  51  per 
it.  to  be  made  up  by  oxygen.  Fat,  on  the  other  hand,  contains 
it  90  [>er  cent*  of  carbon  and  hydrogen — 79  j>er  cent,  of  carbju, 
11  fier  cent,  of  hydrogen.  Only  IG  per  cent.,  therefore,  remains 
consist  of  oxygen. 

The  respective  valuta  of  these  compounds,  as  reganls  eaimeity  for 
ixidatioiiy  may  also  be  disidayed  by  reference  to  their  ch em iciil  for- 
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miilm,  *  The  formula  for  starehj  for  instance,  consists  of  C,,H,(,0,o 
[O^.Hn,0.],  and  in  all  the  other  allied  coiniKuuids  the  hydrojjjen  and 
oxygen  exist  similarly  in  the  i^roporthm  to  form  water.  Fat  may 
be  repre.<ented  by  the  formula  C^„lIyO  [Cj^Hj^O],  Here  unjy  one 
atom  of  hydrogen  has  its  combining  equivalent  of  oxygt^n  cxjutiiined 
in  the  eomponnd.  The  remaininjt^  eight  atoms  as  well  as  the  ear- 
biin,  are  in  a  free  state  (or  oxidation. 

The  amount  of  oxygen  consumed  in  oxidizing  a  given  quantity 
of  an  alimentary  [vrineijde  will  nerc^^sarily  vary  witli  the  amount 
of  surphis  or  uneombinal  mrbon  and  hydrogen  it  contains.  Hence 
the  relative  value  of  thc^  principles  as  heat-prtKlncing  agents  (it 
being  upon  the  amonnt  of  rhemical  action  tliat  the  qnantity  of  heat 
produced  depends)  oiay  be  furtlier  represented  through  the  medium 
of  the  oxygen  for  wlu'eh  there  is  a  capaeity  of  appropriating  ;  and, 
looked  at  in  this  light,  fat,  starch,  and  sugar  hold  tlic  following  \Km- 
tions  with  regard  to  each  other.  The  figures  show  the  amount  of 
oxygen  required  to  oxidize  fully  100  pads: 

Fftt 2f>8 

Starch ,,,,..,     120 

Sugar  (Ci,H^,0,,)  [C,H,,0,], lOG 

According  to  what  is  here  shown,  a  given  quantity  of  fat  %vill  l\ave 
the  power  of  appropriating  alxiut  2.4  times  as  much  oxygen  as  the 
same  quantity  of  starch  ;  or,  stated  in  other  words,  wull  develop  alvnit 
2.4  times  as  niucli  heat  in  the  jirocess  of  oxidation^  and  hence  has 
about  2.4  times  as  much  value  as  a  heat-producing  agent. 

The  conclusions  which  have  up  to  this  point  been  set  forth  are 
based  on  ^calculation.  But  the  actual  value  in  respect  of  capacity  for 
heat-priHluction  has  inH^n  determined  exiK^ri mentally  by  nieams  of 
the  calorimeter,  and  tlie  following  are  the  figures  obtaine<l  by  Pro- 
fessor Frank lauil.  It  will  be  seen  that  they  acconi  with  the  conclu- 
flions  otherwise  arrived  at : 

A<*tuaf  hnat^  erprfnAfd  in  itttit^  [tlt^^  vnit  reprej^entinff  the  hmt  reffUtrHi  h 
rfoVe  1  gramme  (15.4'i2  f^raiits)  of  mtftr  1'^  Cent,  or  L8^  Ki/ir.],  rfe- 
velopcd  bij  1  gramme  when  burnt  in  ox^f/cn, 

Hv&t  unitt. 

Bocffflt SiOtiO 

Sliirch  (arrow mot  >, 8912 

Ciine  (Umip)  Piignr, S848 

Comniercml  grnpe-sngar,         ...♦.,     S277 
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Such  b  equivalent  to  saying  that  1  lb.  of  beef  i'tit  by  oxkUition 
will  generate  heat  sufficient  to  rai^e  the  tenij>enihire  <if  {HW\{f  lbs. 
(at>out  4  tons  weiglit)  of  water  hy  1.8°  Falir;  (1°  Cent.);  that  tbe 
oxidation  of  the  same  qunutity  of  arrowroot  will  ^iniilnrly  ralsc^  the 
temperature  of  only  3912  lbs.  of  water;  eane-sugar,  3348  lbs.;  and 
comniereial  grapc-sugar,  3277  Hj^. 

IxH>king  at  this  diftereiiee  in  the  relative  value  of  fatty,  starchy, 
and  sairhuririe  matters  n^  lieat-prochieers,  w^e  t<ee  the  wisdom  of  the 
instinctive  ecmpumption  of  ibiid  abountling  in  fatty  matter  by  the 
inliabitants  of  the  Arctic  regions.  The  Esquimaux  and  other  dwellei-s 
in  the  frigid  zone  devour  with  avidity  the  fat  W  wliales,  seals,  &r., 
and  find  in  this  the  most  efficient  kind  of  combustible  material.  In 
the  tro|>if^^  on  the  otlicr  hand,  the  tV>od  consumed  by  the  native  in- 
habitants consists  mainly  of  farinaceous  and  succulent  vegetable 
matter.  On  account  of  the  elevated  temperature  of  the  .surrounding 
air  less  heat  is  n*quired  to  be  produee<l  wit  bin  tlic  l)ody,  and  a  les.«i 
efficient  combustible  material  is  able  to  supply  what  is  nee^ltnl  for  the 
maintenance  of  the  ordinary  temperature. 


I  now  arrive  at  the  appropriate  place  for  discussing  the  question 
of  the  applicjitinn  of  fat  to  the  protluction  of  muscular  and  nervous 
force,  and  wliat  I  have  to  say  upon  the  point  will  apply,  not  to  fat 
merely,  hut  to  other  forms  of  non-nitrofjenous  alimcntarv  matter. 

Until  of  late  years  Lieljig's  doctrines  have  been  very  generally  re- 
ceivcfl.  These,  as  is  well  known,  assign  to  non*niti*ogenous  matters, 
in  re^jXHL't  of  their  c/»f*7« /co-physiological  ftffiee,  the  fjart  sinjply  of 
ll«U-pr* Mincers,  Believing  that  muscular  and  nervous  action  in- 
volvetl  a  destnjetion  of  the  rt*s[>ective  tif^sues,  and  that  in  this  de- 
stnietion  w^as  to  be  sought  tlie  development  of  the  [vowTr  manifc*sted, 
be  held  the  nitrogenous  elementary  mattcii^i  to  constitute  the  primary 
Miuree  of  the  power,  thoe  being  the  principles  out  of  which  the 
tissues  are  in  the  first  inetance  formed  and  sutjsef|uent]y  renewed. 

Under  such  a  view^  the  nitrogenous  matters  eliminatal  as  pnrtUiets 
of  disintegration  should  vary  according  to  the  amount  of  work  per- 
formetl,  ami  this  was  at  one  time  l>elieve<l  to  !>e  the  case.  Even  as 
rfrejitly  as  1865,  Pr.  Lyun  Play  fair  (on  **  The  Fowl  of  Man  in  Re- 
lation to  his  useful  Work  ■*)  conii^  forward  in  supp(»rt  of  Liebig's 
dwtrine,  and  still  argues  on  the  assumption  that  the  w^ork  is  ex- 
pressed by  the  elimination  of  urea.     *^  The  normal  function,"  he  says, 
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'*  of  nutrition  is  to  hnild  up  pla^^tio  food  into  tissues,  to  be  transformed 
by  internal  an<l  external  dynamical  work  into  earlJ^^!lic  acid,  water, 
and  nrea."  He  elsewhere  asserts  that  he  eonsiders  Liebi^  as  amply 
justitied  in  viewing  the  noii-uitrotrenous  jiortions  of  foinl  as  mere 
beat-^given*  ;  and»  with  refereiK-e  to  the  oxidation  of  fat  forming  the 
80uree  of  museiilar  aetion,  the  eonc^'ptinii,  he  says»  "can  only  have 
arisen  from  the  false  analoj^y  of  the  animal  btxiy  to  a  steiim-cngine, 
But  ine^ssant  transformation  of  the  acting  parts  of  the  animal  ma- 
cliine  forms  the  cunditiim  for  its  aetinoj  while  in  the  c^iseof  the  steam- 
engine  it  is  the  transfiaination  of  fuel  external  to  the  machine  which 
causes  it  to  move."  Dr,  Fkiyfiiir  even  goeis  as  fjip  as  to  repro<luee 
and  indorse  Liebig's  representation  of  the  wihl  beast  in  confinement 
being  obliged  to  consume  its  tissu(*s  by  incessantly  paring  bai*kwards 
ami  iorvvanls  in  its  den»  in  order  that  the  opportunity  may  Ix-  af- 
fordetl  for  its  food,  which  alHJunds  in  nitrogenous  matter,  to  be  turned 
t(*  acciHint, 

Br.  llayfair,  however,  in  these  utterances,  must  be  regarded  as 
writing  behind  the  time.  It  has  been  amply  shown  (vkU  p,  54,  ei 
8€ij.)  that  the  elimination  of  nrca,  (^r,  to  speak  more  generally,  nitnv 
gen,  does  not  bear  the  relation  which  it  was  formerly  supprvse^l  to  do, 
to  muscular  w*ork  ;  and,  as  a  corollary,  it  may  be  taken  that  muscu- 
lar action  is  not  the  result  of,  and  is  not  to  l>e  measured  by,  muscular 
destruction*  If  not,  then,  to  an  oxidation  or  (^>nsumption  of  muscu- 
lar tissue,  to  wliat  is  the  energy  numi test ch I  to  l>e  aseribe<l?  The 
known  laws  about  force  lead  us  to  hvnk  tn  cluinii'al  actlrm  of  some 
kind  as  the  source  (*f  the  manifestatiou  in  t  pi  est  ion. 

An  exand nation  of  the  outgoings  fnim  the  system  may^  there- 
fore, l)e  rationally  apt»ealed  to  for  information  reganliug  the  nature 
of  the  materials  that  are  (^jusumcd  in  the  produi'tion  of  the  energy 
that  is  manitestetl.  Now,  if  urea  is  not  a  measure  of  muscular  work, 
it  is  noticeable  that  carbonic  acid  is;  and  it  is  upon  this  fact  that  is 
founded  the  dtx-trine  of  the  present  day,  which  refers  the  source  of 
muscular  power  to  the  oxidation  of  non-nitrogenous  matter.  So 
thorough  hits  Imx^u  the  nuwlitication  of  views  upon  this  point,  that 
Traube,  as  mentioned  at  a  former  page,  lias  gfuie  as  far  as  directly 
to  invert  the  doctrine  i>f  Liebig,  Wliile  Llcliig  considered  that 
mecliauic^al  work  Cf>uld  fiuly  be  produee<l  f>oin  the  oxidation  of 
nitrogenous  matter,  Traube  has  asserted  that,  in  surh  work,  non- 
nitrogenous  substances  exclusively  Jire  eousamcd,  and  that  the  meta- 
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uiorphoHb  of  the  organized  nitrogeiiou:^  part  of  a  muscle  is  neither 
involvefl  in,  nor  increased  by,  its  action. 

It  has,  for  some  time  piist,  been  jjenerally  believed  that  tlic  eliin- 
inution  of  carlionic  acid  is  increasetl  by  imiscidar  work.  Thus,  Leh- 
iiuinii  savii  btxlily  exercise  increa'^e!^  the  exhalation  »»f  carbonic  acid 
in  the  same  manner  as  a  state  of  rest  diminishes  it.  Vicrordt,  he 
stiites,  eonvinccfi  himself  that  the  absohitc  a*=^  \vel]  as  the  relative 
quantity  of  cin*bonie  acid  was  increased  after  moderate  exercise,  and 
this  result,  he  sjiys,  is  in  perfect  eonlbrmity  with  the  exi>erinients  of 
Sf*harling*  H,  Hoffinaiinj  lie  eontlniics,  ftnmd  that  the  sum  of  the 
pro<hicts  of  exhalation  of  the  skin  and  lungs  was  much  more  consid- 
erable aft-er  prolonginl  motion  than  after  prolonged  I'est ;  and  every 
one,  he  further  says,  who  has  instituted  exjjenments  on  the  respira- 
tion of  animals,  must  be  aware  that  tiicy  exiiale  far  more  earbonic 
a<nd  when  they  are  lively  and  active  than  durinj:^  a  state  of  repiise. 

The  older  observations  ujion  this  ]>oint,  however,  were  attended 
with  some  lack  of  nnift^rmity  in  the  results,  and  it  has  been  reserved 
for  more  recent  inquiry,  witli  improved  means  and  nKnles  of  investi- 
giitioni  to  put  the  matter  in  a  thnroughly  satisfactory  position,  and 
to  show  thatthe  exlialati«in  iif  rarlxinic  acid  holds  a  direct  relation 
to  the  aniount  of  work  performed. 

Dr.  Edwartl  Smith,  in  the  '*  Philosophical  Transactions"  for  1859, 
has  given  the  results  of  an  extensive  series  of  experiments  upon  the 
elimination  of  cai*bonie  acid  under  various  conditions.  They  were 
moe^tly  praetieetl  U[K»n  himscdf,  and  carrietl  out  with  zealous  self- 
ileniaL  A  mask  was  closely  iitte4l  to  the  face,  and  a  tuW  ]>a.ssing  i>ff 
from  it  ct inducted  tlie  expirtxl  air  to  an  ap|)ai\itus  in  which  tlie  car- 
bonic acid  wa^  alistraetetl  and  absorlted  by  means  of  potash,  and 
afterwards  estimated  l>y  weighing.  Tlie  amounts  of  carlKinie  aeid 
•^xhalf^l  by  Dr.  Smith,  under  vaiying  c*<jnditions  of  exertion,  stixjd 
as  follows; 

OirtKUiic  ncfd 
in  grulDS, 

ihiHn^  ftleefi, ,        .  4.99 

Lying  down  and  n  I  moat  tuleep  (averA|re  of  three  obeervii- 

tion«),      . 5.91 

WHlkingat  the  rate  Qf  2  miles  pf^r  lioitr IS.  10 

Wftlking  lit  the  nilii  of  3  miles  per  buup^  ....  25.88 
Wurkiiig  lit  lljt»  irendmtn,  nscentlirig  itt  the  rwle  of  28.65 

fc«2t  per  aiinute  (nverdge  of  three  observniions),     .        .  44.07 
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Dr.  Smitlj's  results  are  drawn  from  the  carbonic  acid  exhaled 
during  limited  periods  of  time^  Pettenkofcr,  a^^sisted  by  Yoit,  ha« 
institutetl  ex]»crimt*nts  wlierchy  the  ob.'^ervation  cxtendtH]  tlitYiugh  a 
jxTirjd  coiL^if^ting  of  iiijhiv  lioiirs.  An  air-ti*;:ht  chamlx^r,  suffieieutly 
large  to  enable  a  imin  to  live,  move  alwut,  and  gleep  in,  wa^  provided. 


To  til 


=;s  and 


Lo  tins  was  adapted  ;in  nrran^enuMit  f*ir  nianitamnig:  an  nitrrcss 
egivss  of  air,  and  for  diverting  a  delinile  proportion  of  the  latter  for 
tlie  pnrpoise  of  analysis,  in  order  that  the  amount  of  carlwtiie  acid 
escaping  nii^ht  be  deter niined.  In  this  chamlier,  upon  one  occasion, 
July  31st,  18G'J,^  a  watchmaker  remaincfl  for  twenty -four  hours, 
passsing  a  day  of  rest;  that  is,  he  occupied  liimself  only  so  far  as  not 
to  feel  dull,  reading  new^spapers  and  a  novel,  and  repairing  and 
elearn*ug  a  watch,  which  he  liad  taken  with  liiin  into  the  chamber. 
He  went  to  \ml  at  8  i\M*,  and  slc]>t  until  5  A.M.,  when  he  Wiis  aronseil 
by  some  one  on  the  outside.  Three  days  later  the  same  man  entered 
the  chamljer,  snid  jiassed  a  day  »^f  work  ;  the  vvi»rk  consisting  of  turn- 
ing a  wheel  with  a  wi'ight  attacheil  to  it.  Rest  and  niea!s  were  taken 
at  the  jierifwls  usual  with  workmen,  and  work  was  stojiiHMl  at  5.30  P.M. 
The  (kkkI  taken  was  cxat^tly  the  same  ils  on  the  day  of  rest ;  but  6(X1 
gmnimes  more  water,  wfiicli  had  been  allowctl  ad  llbUum  on  botli 
days  J  were  ccmsumed.  The  tpian  titles  of  carbonic  acid  and  urea 
eliminated  are  sliuwn  by  the  subjoined  figures: 


fl  A.M.  to  0  P.W., 
6  P.M.  to  Q  A.M.^ 


Totnl, 


Day  of  Red. 

Carbijnicacld. 

,     5J?2.D  grnmnies, 

,     S786         '* 


113!H.2 


21,7  grnmtDcs, 
15.5 


Tot«l,      , 

.     91 L6 
Datj  of  Work. 

.     87/2         »* 

CirliCfnirikctd. 

trre*. 

6  A.M    to  6  P  M,,        . 

.     &S4.0  grMmmea,    , 

,     20.1  grATnincs 

6  pm.  t<i  0  A.u>, 

.     899.6 

.10  9         '* 

37.0 


It  will  Ijc  noticed  from  the  alwve  residts  that  no  eftwt  was  pro- 
dueetl  uiKni  the  elimination  of  urea.     The  fotxl  consumed  was,  as 
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mentiouec],  similar  on  the  two  days,  and,  in  aooordsince  witli  thl§ 
fVict,  there  was  a  el(>i=ie  agreement  in  the  respcc^tive  anionnts  of  urea 
voidetl.  The  ejirbonie  acitl  dlst-hargetl  dnring  the  aetual  |ier'ni<l  of 
work  gniitly  exeeeded  that  diseliargiHl  dnring  the  corresiwnding 
period  of  Tvst,  Dnring  the  two  night-periods  when  similar  eomli- 
tions  prevailtH],  no  material  diflferenoe  in  theanionnt  of  eaHMinic  aeid 
was  i^KU-L-eptihle,  The  quantities,  uf  conrse,  repre^cEited  the  exiuila- 
tion  from  btith  the  lungs  and  tlie  outnneons  suriace. 

It  is  tni|iossible  by  exi>eriment  to  ascertain  anything  about  the 
oxidation  of  hy<lrogen  and  prmlnction  of  water  in  relatifjn  to  mus- 
cular work.  It  liaviug  Ikx'O  >hown,  however,  that  work  is  a?^-<o- 
ciat^l  with  an  oxidation   of  ciirl>on,  it  may  be  as^^^nmed   that    it  is 

nhirly  as^oeiated  with,  and  proilneible  from,  an  oxidation  «>f  hy- 

>geu. 

To  this  point,  then,  are  we  lirought  by  the  f»rogres8  of  experi- 
mental resejiifh.  Tlie  iiiets  eonneetiMl  witli  tlie  elimination  of  oitro- 
gt^fi  show  that  mn^euUir  work  i.s  not  to  be  referrcnl — -as  taught  by 
Liebig,  and  till  hitely  generally  IxOieved — to  an  oxidation  of  the 
nitrogenous?  liasisof  museular  tissue;  and  if  this  holds  g^iod  for  mus- 
cular it  may  be  assumed  also  to  do  so  for  nervous  tissue.  The  rela- 
tion, on  the  other  liandj  whieli  has  b^en  shown  to  exist  between  the 
elimination  of  earbonie  aeid  and  the  iK^rformanee  of  work  entitles  us 
Ut  eonsiiler  that  to  the  oxidutiou  of  hydroearboniiceous  matter  may 
be  refcrretl  the  produetion  of  power. 

Just  as  matter  is  indestruetible  and  cannot  he  creattnl,  s<j,  it  is  now 
nnderstiHKi  is^  foi"ee.  Fortre  may  Ix?  transmuted  from  one  tbnn  into 
[mother — ^from  eliemieal  energy  iuitj  heat,  mcehanieal  power,  and  so 
(Hi;  but  this,  it  18  cx>nsideiXHl,  is  all  that  oceurs;  and  what  holds  good 
fi»r  the  world  around  us  is  eonsidere<l  also  to  apply  within  the  living 
organism.  PIi3'siologists  refer  the  eldef  sourec  of  heat  to  the  oxida- 
tion of  <»arbon  and  hydrogen,  and  to  the  same  souix-e  is  now  ascribed 
the  production  of  meelianieal  power.  The  energy  set  free  by  chemi- 
«il  action  manifests  itself  under  the  f(>rm  of  mechaniea!  work.  The 
ful lowing  simile  has  lxM.»n  snggestt^d  by  Fiek  and  Wislieenns :' 

'*  A  bundle  of  muscle-fibres  is  a  kind  of  machine,  consisting  of 
albuminous  materiabjust  as  a  steam-engine  is  made  of  steel,  iron, 
bwse,  &c.     Now,  m  in  the  steam-engine  eoal  is  burnt  in  order  to 


110 


ALIMENTARY    PRINCIPLES. 


prcdiice  force,  so  in  the  muscular  machine  fats,  or  hydrates  of  car- 
bon, are  burnt  for  the  t^me  purpose.  And,  in  the  same  manner  as 
the  eonstnictive  nmterial  of  the  steam-engine  (iroD3>  &c.)  is  worn 
away  and  oxidi/.edj  the  fx»n.struetive  niateriaJ  of  the  mnsele  is  worn 
away,  and  this  wearing  away  is  the  source  of  the  nitrogenous  con- 
stituents of  tlie  urine.  Tin's  theory  exjilains  why,  during  muscular 
exertion,  the  exeretirui  of  the  nitrogenous  eoustituents  of  the  urine 
is  little  or  not  at  all  increased,  while  that  of  carlx»nic  acid  is  enor- 
mously augmented  ;  for,  in  a  steam-engine  moderately  firc^d,  and 
ready  for  use,  the  oxidation  of  iron,  c\:e.,  would  go  on  tolerably 
ec|uably,  and  would  not  be  inueli  inereasetl  by  the  more  rapid  tiring 
necessary  for  working,  but  mueh  moi'e  eoal  would  be  burnt  when  it 
was  at  work  than  when  it  was  standing  idle/' 

Looking,  then,  at  tlie  evidence  adiluced,  the  result  of  modern  re- 
search goes  to  show  that  the  n  on -nitrogenous  alimentary  principles 
are  applicil  not  only  to  the  production  of  heat,  but  likewise  of  other 
forms  of  tbrce.  It  may  1k' runs idered  that  nitrogenous  matter  which 
constitutes  the  basis  of  the  various  organs  and  textures  forms  the 
instnnnent  of  action,  whilst  the  oxidation  of  non-nit n>genous  matter 
supplies  tlie  motive  power, 

Fick  and  Wislicenus,  in  their  celebrated  mountain  ascent,  ascer- 
tain etl  that  sev^ere  labor  might  be  performed  for  awliile  without  the 
use  of  nitrogenous  fomK  As  a  rt'sult  of  their  experience  tliey  re- 
mark, **  We  van  fis.sert  from  our  own  expcrien<X'  in  the  ascent  of  the 
Faulhurn,  that,  in  spite  of  the  amount  of  work,  and  the  abstinence  for 
thirty -one  hours  from  alhumimnis  friod,  wc  neither  of  us  felt  in  the 
least  exhausted.  This  euuld  liardly  have  been  the  ctise/'  they  pro- 
ceed to  say,  **  if  our  muscular  force  had  not  been  sustained  by  the 
non-nit rogenrnis  iinyd  of  which  wc  part^xik.'* 

Tlie  twf»  soldiers,  in  one  of  Dn  Parkes's  experiments,'  who  were 
eubjectcil  to  a  cnuple  of  days'  pretty  severe  walking  exercise  on  a 
non-nitrugcniius  ili(^t,  were  qucstifmcd  as  to  how  they  telt  in  iM?rfmMn- 
ing  it.  Tlie  distance  traversed  amounted  to  231  miles  on  the  first 
day,  and  32 f  miles  on  the  second,  on  level  ground.  The  diet  satis- 
fied hunger.  There  \\i\s  no  sinking  nor  craving  for  otlier  kinds  of 
fcKJil,  but  it  was  nionitt«nious,  and  neither  man  wished  to  citntinuc  it. 
The  iii*st  tlay's  walking  was  btirue  pretty  WfU,     On  the  second  day, 

1  Proceeding*  of  the  Roynl  Svctety,  voL  xv,  p.  846,  18^7. 
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both  men  aceomplislied  tlie  first  twenty  railed  well,  but  Mi  very 
much  fatigued  during  the  liu^t  thirteen.  They  eould  have  both 
niarehetl  on  the  following  da\%  had  it  l>een  necessary.  One  man 
would  give  no  opinion  as  to  the  amount  of  fatigue  experienced  in 
eompari^n  with  walking  on  other  occasions,  m*  he  had  no  fair  ba.sis| 
he  ^id,  to  go  by.  The  other,  however,  was  deeidedly  of  opinion 
that  he  &U7§tained  mueh  more  fatigue  than  wlien  walking  upon  other 
food. 

Id  a  previous  part  of  thi8  work  (rifh'  p.  74  ei  seq,),  it  ha.s  been  fully 
pointed  out  how,  without  eoineiding  with  the  doctrine  formerly  en- 
teriainetl,  the  nitrugeuous  alimentary  principles  are,  like  the  non- 
nitri>genoiis,  rendered  iipplieable  to  tbrce-produetion.  lusteatl  of 
pa^^IIlg  into  the  .state  of  tissue,  and  theu<'*?  by  oxidation  giving  ri:^e 
to  the  evolution  of  tbrce,  they  undergo  (probably  l>y  the  action  of 
the  liver)  a  splitting  up  into  urea  for  the  one  part,  which  carries  off 
the  nitrogen  as  an  unavailable  element,  ami  into  a  slight ly  oxygeu- 
jitetl  hydrocarbonaeeons  residue  for  the  other,  which  may  be  looked 
iijK>ii  as  applicable  in  the  same  way  as  primarily  ingested  non- 
nitrogenous  matter  to  force-protluctioii. 

That  energy  ea[>able  of  resulting  in  the  pertormance  of  nicehuni- 
cal  work  is  produced  in  the  animal  system  by  the  oxidation  of  ear- 
bonaeeous  matter  may  be  considere<]  as  an  established  faet.  Whether, 
however,  this  energy  ari.se.s  from  the  occurrence  of  oxidation  in  the 
hhxxJ  a.H  it  i^^  circulating  thrmigii  the  eupillary  vessels  of  the  uniAcle, 
or  whether  from  the  oxidation  of  hydroearbonaceous  matter  exist- 
ing in  the  muscular  tissue,  is  a  pf»int  which  it  h  not  easy  to  see  the 
way  to  settle;  but  the  latter  proposition,  it  may  be  said,  apjx^ars  the 
more  probable  of  the  two. 

Afi  is  tlie  aise  with  reference  to  heat,  the  amount  of  mcehauical 
energy  producible  is  lu  proportion  to  tlie  amount  of  chemical  actiou 
occurring*  A  given  amount  of  an  organic  compound,  for  example, 
irill,  a:9  in  w*ell-known,  by  oxidation  give  rise  to  tlie  generation  of  a 
definite  and  ascertainable  amciuot  nf  heat.  In  the  same  mannerj 
when  tlie  energy  set  i'rve  is  manifested  under  the  tbrm  of  mechanical 
[Kiwer  instead  of  he^nt,  a  fixed  anmunt  of  work  is  c*ip«ble  of  being 
t>iTfonne<b  The  energy  pro<luivd  may  present  itself  under  the  tbrm 
of  a  certain  amount  of  heat,  or  on  the  other  hand,  may  lead  to  the 
At*coniplij$hment  of  a  c?ertain  amount  of  work;  not  only  so,  but  heat 
and  mechanical  power  are  known  to  be  mutually  convertible,  and  a 
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defioite  expression  can  be  given  of  their  relative  value  in  repre?en- 
tati ve  ec J  Li i v a  1  vn t"? . 

According  to  tfie  English  system,  work  is  inea.siire<l  hy  pounds  or 
tons  lifted  a  ftnjtj  and  the  nieasurcnient  k  exprcs'^ud  m^  fuot-ponnds 
or  foot-to  n8< 

Now,  Mr.  Joule,  of  IManchester,  lias  a.^-ertaiued,  and  his  conclu- 
sions are  very  generally  atx|uiesced  in,  ttiat  the  amormt  nf  energy 
wliich  under  the  form  of  heat  will  raise  the  temperature  of  a  pound 
of  water  P  Falir.  will,  if  nmnifoted  tis  mechanictil  force,  nilsc*  77:2 
]bs»  a  foot  liigh,  or  wliut^  of  eonr-se,  amounts  to  the  same,  1  lb,  772 
feet  high.  Thus  the  dynaniie  cfj^uivalent  of  1^  Fahr,  of  heat  is  said 
to  be  772  ibot-pr Hinds,  Adopting  the  Centignide  trcalc  of  thermal 
raea?*urement,  the  nitH'hani(*{d  c<|ujvulcnt  of  1^  (1.8°  Fahr.)  will  l>e 
138^)  tuot-jH»nnds  ;  that  is,  the  energy  which,  as  ealoritic  power,  will 
raise  the  temperature  of  a  pound  of  water  1°  CVnt.  (L8°  Fidin)  will 
he  capable,  ns  motive  power,  of  raising  a  pound  weight  1389  feet 
higlu 

Under  the  Ccintinental  system  the  nicehanieal  equivalent  of  heat 
18  exivrcs-^ed  in  kifognimmetres^ — a  kih^gnim metre  tT^mstituting  one 
kilogrannne  (2.204^1  Ih.s*  avoirdupois)  raised  to  the  height  of  a 
metre  (3.2808  feet).  Thus  repi'eseuteil,  and  following  Mr.  Janle^s 
formula,  1^  Cent,  of  heat  may  bo  said  to  be  equivalent  to  428^  kilo- 
grammetres,  wljii-h  means  that  the  heat  which  will  iiiise  the  tempe^ 
mtui*e  <jf  a  kilognimme  of  water  1^  Cent,  will  he  equivalent  to  the 
mechanical  jwwer  required  to  raise  a  kilogramme  weight  423 J 
metres  high. 

Applying  this  to  the  utilization  of  food  the  value  of  the  various 
principles  as  raechauieal  power-producers  will  corres(x>nd  with  their 
value  as  lieat-i>roduci^rs.  As  heat-j>roduction  is  related  to  the 
amount  of  che mi C4d  action  ensuingjSo  likewise  is  mcclianical  power- 
production.  Such  alimentary  principle  as  will  by  oxidation  give 
rise  ti>  the  greatest  amount  of  heat  will  have  the  greatest  capacity 
for  the  (jroductiou  of  working  jKJwer. 

At  |>.  104  the  calorific  value  of  fat,  standi,  cane-sugar,  and  gmjie- 
fiUgar  is  to  l)e  tVanid  according  to  the  actnal  dcterniinations  of  Pro- 
feasor  Fi-ankland,  I^x»ked  at  in  relation  to  the  performance  of 
work,  and  taking  Mr.  Joule's  estimate  of  the  niechanicsil  e<piivaleut 
of  heat  tis  the  basis  of  calculation^  the  capacity  of  these  articles  will 
stand  thus : 
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Amount  of  mechanical  work  obtainahle  from  the  oxidation  of  one  gramme 

(15.432  grains). 

In  kilogrammeires. 

{ISrankland.)  In  foot-pounds.^ 

(kilogrammes  lifted  a  metre.)  (pounds  lifted  a  foot.) 

Beef  fat, 8841  27,778 

Starch  (arrowroot), 1667  11,988 

Lump  sugar, 1418  10,254 

Grape      " 1888  10,088 

Nitrogenous  matters,  as  has  been  previoasly  explained,  do  not 
undergo  complete  oxidation  within  the  body,  a  portion  of  the  com- 
pound being  separated  and  eliminated  under  the  form  of  urea  in  an 
unoxidized  condition. 

Taking  lean  beef,  and  viewing  it  as  oxidized  to  the  extent  which 
occurs  in  the  animal  system,  one  gramme  (15.432  grains)  in  a  dried 
state  will  develop  energy  capable  of  raising  2047  kilogrammes  a 
metre  high,  or  14.803  lbs.  a  foot  high. 

Such  is  the  modern  way  of  regarding  food  in  reference  to  its  appli- 
cation to  force- production. 

>  Kilogram  metres  are  convertible  into  foot-pounds  by  multiplying  by  7.232  : 
one  kilogrammetre  being  equal  to  7.282  foot-pounds. 


THE  CARBOHYDRATES. 


The  Carbohydrates  forming  a  second  systeniatic  group  of  non- 
nitrogenous  alimentarj'^  principles,  are  comjiriunds  in  which  the  hy- 
drogen and  oxygen  oxij^t  in  tlie  proportion  to  form  water.  Hence 
these  e<*mjKnnids  have  bc^eii  designated  hydmtes  of  carbon  or  earbo- 
hydnites.  It  must  not,  how^ever,  be  inferred  that  the  elements  are 
in  reality  grouped  as  tlie  name  would  implr.  There  is  no  ground 
for  sudi  a  conclusion.  All  that  can  lie  said  is  that  the  respective 
quantities  of  the  elements  are  such  as  would  form  water.  But  finora 
this  it  does  uot  follow  tliat  they  exi^it  in  eonibination  as  water,  to  be 
then  linked  as  such  to  tlie  carbon.  Oomprisc^d  in  the  group  of  eom- 
pouuda  we  have 

Starch, 

Cane-sugar, 

G  rape-sugar, 

Laet  i  n  ( s  y  gar  of  mi  Ik), 

I  nos  i  t  e  ( m  iit^cl  e-sa  ga  r ), 

Amyloid  suhstanee, 

Gum, 

Dextrin, 

Cellulose, 

Woody  fibre» 

Lactic  acid, 

Acetic  acid. 


BUxtch  f C,jHj^,0,„)  [0,,H,yO J. — Starch  may  be  regarded  as  the  most 
important  alimentary'  principle  of  the  group,  on  account  of  its  enter- 
ing &o  largely  as  it  dcM?s  into  some  of  our  staple  articles  of  footl.  It 
ifi  met  with  only  in  vcgetaljle  products,  and  is  found  stored  up  in  the 
form  of  little  gmnules,  or  sidid  particles,  in  many  seeils,  roots,  stems, 
and  some  fruits.  Each  gninulc  is  ma*le  up  of  a  seric*?  of  concentric 
layers,  the  external  being  of  a  firunr  or  more  indurated  nature  than 
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the  rest.  In  cold  water  the  granules  remain  unaltered,  bnt  when 
subjc^cted  to  the  influence  of  boiling  water  they  swell  up,  bur^t,  and 
form  a  mucilage  which  assumes  a  gelatinous  nature  on  being  allowed 
to  cool. 

Starch  constitutes  a  principle  which,  as  long  as  it  remains  as  sueh, 
resists  absorption  from  tlie  alimentary  canal.  At  least,  all  tliat  ean 
^  be  said  is  that  a  few  particles,  like  finely  cli%^5ded  paitieles  of  other 
^^^kiudsy  as  of  charcoal  and  sulphur,  have  been  known  to  find  their 
I^Hjray,  in  some  manner  or  other*  through  the  walls  of  the  alimentary 
^^^Wnal  into  the  blcKwl vessels.  To  serve,  thercfbrCj  as  an  alimenUuy 
I  article,  it  must  undergo  a  preliminary'  metamorphosis  to  fit  it  for  ab- 
^■■orption,  and  this  is  effected  by  the  proeess  of  digestion. 
r^  The  influence  exertctl  upon  starch  in  the  digestive  system  leads  to 
its  conversion,  in  the  fii'st  instance,  into  dextriu,  which  has  only  a 
very  transitor)^  existence^  and  then  into  sugar— an  agent  which  pos- 
sesses the  pro[)erty  of  being  easily  susceptible  of  absorption.  Thus 
it  is  that  starch  is  pre]mred  by  the  digestive  ajiparatos  for  under- 
going absorption. 

There  are  various  secretions  that  are  endowed  with  tlie  pmver  of 
Lj^tmns^forming  stm*ch  into  sugar.  I  will  speak,  In  the  first  place,  of 
^Blhe  action  of  the  siiliva  in  this  respect. 

When  starch  has  l>oen  brought  into  the  most  favorable  condition 
for  metamorphosis,  as  by  subjection  to  the  iufloenee  of  boiling  water, 
it  is  very  siK^cdily  eonvertetl  into  sugar  upon  being  bruiiglit  into  con- 
tact with  human  saliva.  In  the  solid  form,  however,  or  whilst  the 
ip^nules  remain  in  an  unrupturwl  state^  the  trausfi^rmution  is  much 
less  sjieedily  effected.  Kow,  it  happens  that  our  food  is  n^>t  long 
delayed  in  the  mouth,  and  that  the  starch,  as  we  usually  consume  it, 
is  not  in  the  most  favnrable  condition  for  metamorphosis.  It  may, 
therefore,  be  considered  that  during  the  accomplishment  of  the  first 
Btep  of  the  digestive  process,  viz.,  the  action  which  is  exerted  while 
the  food  is  in  the  mouth,  little,  if  auv,  conversion  of  starch  into  sugar 
lakes  place-  Moreover,  although  the  human  saliva  enjoys  the  pro|>erty 
above-mentioned,  yet  the  saliva  of  many  of  the  lower  animals  fails, 
it  has  been  found,  to  possess  a  similar  capacity. 

The  tmnsformative  power  of  saliva  is  also  che^^ked  by  the  presence 
of  an  acid.  Hence,  when  the  stomach  is  reachtHl,  and  the  ITkiJ 
wrives  in  contact  with  its  acid  secretion,  any  change  that  might  occur 
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the  niminant  animal,  however,  tlie  food,  after  being  a  first  time 
swallowed,  is  relained  for  awhile  in  a  simple  receptacle,  a  favorable 
condition  being  here  prei^enteil  ft>r  the  exercise  of  tlie  tmnsformative 
action  of  the  saliva.  The  same  likewise  holds  good  in  the  ca^^  of  the 
crop  of  the  bird. 

It  ha.s  been  suggested  liy  Dr,  Bence  Jones  that  the  secretion  of  the 
stomach,  by  virtue  of  the  acid  beUmging  to  it,  is  capable  of  effecting 
some  conversion  of  starch  into  sugar.  The  amount  of  change,  how- 
ever,  that  can  l>e  thus  exerted  is  probably  not  snfficient  to  warrant 
our  looking  npou  it  as  |x»ssessing  any  material  extent  of  physiological 
significance. 

Passing  from  the  stomach,  the  food  reaches  the  small  intestine — 
the  part  of  the  alimentary  canal  which  may  be  regardeil  as  forming 
the  main  seat  of  tlie  digt^stiun  of  stxirch*  The  swretion  both  of  the 
pancreas  and  of  the  glands  of  the  iotestinal  walls  possesses  the  power 
of  acting  energetically  npnu  starch,  and  within  tlie  intestinal  canal 
there  exist  the  most  favorable  conditions  for  tlie  exercise  of  tlic  tmns- 
formative jiower  enjoyed  by  these  fluids.  The  food,  for  instance, 
has  been  reduced  to  a  semifluid  state  beibre  reaehing  the  hitestine, 
where  its  admixture  with  the  setTctitms  in  question  takes  place.  The 
two  are  then  urgcnl  slowly  along  by  the  |ieristaltic  movement  of  the 
intestinal  canal,  and  thus  cannot  fail  to  become  thoroughly  incorpor- 
aterl  together.  Subjwtcd  in  this  way  to  prolonged  contact  with  each 
other,  and  at  the  same  time  exposcn^l  to  the  iHpiablc  and  elevated 
temperature  which  belongs  to  the  locality,  nothing  could  he  more 
favorable  for  tlie  occurrence  of  the  metamorphosis.  As  the  transfor- 
matiiui  *jf  the  starch  is  aci'i>mplishe<l,  the  resulting  sugar  is  removed 
by  absorptitni,  ptissing,  simply  by  virtue  of  its  diftusibility,  into  the 
circulating  current  within  the  bloodvessels. 

Microsc4>pic  examination  shows  tliat  in  this  conversion  of  starch 
into  dextrin,  in  the  first  phu*e,  and  afterwards  into  sugar,  the  gran- 
ules become  softencMl  and  gradiujiy  bn:»ken  up.  Individual  lamellse 
have  been  seen  to  become  detached  and  subse<iuently  to  uudergd  dis- 
integration— ^isolnted  shreds  having  Ik^cu  brought  into  view  with  the 
aid  of  the  iodine  test*  The  ihrther  the  starch  is  traced  onwards  in  the 
intestinal  cjuial  the  smaller  do  the  gramdes  become,  in  consequence 
of  the  gradually  advancing  disintegration  and  solution  which  the 
undergo  from  the  surface  inwards. 

The  power  of  digesting  starch  is  not  by  any  means  such  a 
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secure  the  digestion  of  all  that  enters  the  alimentary  canal  as  food. 
Starch-granules,  especially  when  the  starcli  has  been  ingested  in  the 
raw  state,  have  Ix^cn  frcf^iKmtly  shown  to  j>iis.s  off  from  the  alimen- 
tary canal  in  conHiderable  numbers  with  the  evaenationSj  Ixjtli  in 
man  and  in  the  louver  animals. 

Ckiju-mu/ar  {C^2^^^0^^)  [p^.flJi^J, — There  are  various  kinds  of 
BUgar,  and  this  is  the  crystallizabte  variety,  which  is  so  extensively 
employed  as  an  article  of  food.  It  is  produced  only  hy  the  vegeta- 
ble kii»^ioin^  and  is  containe^l  in  the  juice  of  the  stems,  roots,  and 
o*her  parts  of  various  plants*  It  is  present  in  a  dissolved  state  in 
these  juicjes  instead  of  existing  in  a  solid  form,  a^  is  the  ease  with 
starch. 

The  properties  of  solubility  and  diffusihility  which  cane-suerar 
j>o^scs>cs  dispense  with  the  nect^ssity  of  any  aid  to  aljsorption  being 
affonJiHJ  by  the  digestive  process.  All  that  is  required  is  that  it 
should  be  either  dissolved  or  that  there  shmdd  be  liquid  to  dissolve 
it,  and  its  diff\isibility  will  enable  it,  wiih«Hit  any  i*re|>aratory  pro- 
cseae,  to  pass  by  absorption  tvom  the  alimentary  canal  into  the  cur- 
rcnt  of  fluid  contained  in  the  l>loodvesseis. 

Although  cane-sugar,  however,  rtMpiires  no  digestion  to  fit  it  for 
absorption,  it  may  lie  eousidered  prul>able  that  it  ondergties  couver- 
aioii  into  grape-sugar,  certainly  in  part,  if  not  wholly,  liefore  leaving 
the  alimentary  canal.  If  cane-sugar  be  introduce<J  into  one  of  the 
TCfisefe  of  the  general  circulation,  it  pitssi»s  off  from  the  system  with- 
out being  utilized,  and  eseajws,  still  in  the  form  of  cane-sugar,  with 
the  urine.  If,  however,  eane-sngar  be  introdoced  into  the  alinieu- 
taiy  canal  beyond  the  wijiacity,  say,  for  sul>si'qncnt  assimilation, 
sugar  similarly  passes  off  with  the  urine,  but  now  iu  the  form  of 
grape-sugar  instead  of  eane-sngar;  and  if  this  eons^ersion  is  not 
effeetwl  in  the  alimentary  canal ^  the  liver  must  be  the  organ  in  which 
it  occurs.  Lehmanu  asserts  that  he  hrts  ascertained,  as  the  result 
of  rejK'ated  experiments,  that  when  rabbits  are  fed  with  bt^et-root, 
which  contains  cane-sugar,  and  not  gra|>e-sugar,  grai>o-sugar  is  to  Ix* 
founil  Ml  the  stomach  and  intestine,  and  no  time-sugar*  Even  when 
lai^  quantities  of  cane-sugar  were  dissolved  in  water  and  injected 
into  the  sU^mach  of  rabbits,  gmpe-sugiir  w;vs  tlie  only  kind  of  sugar 
uliich  he  could  det(^;l  in  the  ?*toniach  and  intestine.  Sunilar  re- 
ftalts^  Ldiraann  adds,  were  obtaine<l  in  numerous  experiments  of  a 
like  nature,  eonducted  by  Von  Becker,  and  it  was  only  rarely  that 
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cane-sugar  could  be  traced  as  far  as  the  middle  of  the  sniall  intes- 
tine, even  in  those  aises  in  which  large  quantities  had  been  tntro 
duced  into  the  stomach  of  cats  and  rabhits.  Since  neither  the  salivai 
nor  the  gastric  jnice,  lie  contluucs,  is  able  to  eftwt  an  imnialiatei 
conversion  of  cane-^ugar  into  grape-sugar,  it  only  remains  to  be  as- 
snined,  as  suggested  hv  Von  Re<dverj  that  the  traustbnnatiou  is  pi-o- 
dueetl  by  the  action  oft  lie  substances  in  a  state  of  change  which  are 
always  present  in  the  alimentary  canal. 

There  is  nothing  surprising  in  tlie  converti!>ility,  under  these  cir- 
cnmstances,  of  c^ne-sngar  into  grape-sugar,  seeing  with  what  fa4:»ility 
the  change  is  effected  by  chemical  and  otiier  agencies.  Boiling,  for 
instance,  with  a  little  sulphuric  acid,  causes  an  immediate  metamor- 
phosis. Cane-sngar,  in  tlie  form  of  syrup,  maintained  hmg  near  the 
boiling-ix>int,  and  witliout  the  aid  of  any  chemical  agent,  undergoes 
partial  conversion  into  grape-sugar.  In  the  ease  of  l>eetroot,  also,  1 
have  noticed,  simply  a*^  the  result  of  keeping,  especially  when  rt*- 
duced  to  a  pulp  and  mixed  with  a  decomposable  liquid  like  saliva, 
or  even  wdth  w^ater  only,  that  grape-sugar  has  made  its  appearance, 

Gmpc'sngnr  {C,M,,f\.^2MO)  [C.H.A'H^O].— Graiie-sugar  is 
met  with  extensively  as  a  vegetable  pro<luet  in  the  jnices  of  many 
frnits  and  other  parts  of  plants,  and  is  also  rtwlily  obtainable  fn>m 
other  carbohydrates  by  chemical  means,  and  likewise  by  the  meta- 
morpho?ic  inflnence  of  organic  bodies  in  a  state  of  change.  It  may, 
perhaps,  be  set  down  lus  i^epresenting  the  hjwe^t,  in  a  chemico-physi- 
oh»gicaI  point  of  view,  of  the  neutnd  com}>ounds  of  the  carbohy- 
dmtc  grrvup,  as  it  ecmstitnkvs  that  form  into  which  they  are  all  easily 
convertible,  and  into  which  they  apjjcar  to  have  a  tendency  to  de- 
scend. It  may  alsi>  be  considered  as  having  its  elements  in  looser 
combination,  as  it  yields  to  oxidizing  inrtuenccs  which  the  others  re- 
sist. Upon  this  de{>cntls  the  reaction  which  specially  occ^nrs  with 
this  form  of  sugar  wlien  in  contact  \x\t\\  the  oxide  of  cop^ier  and 
some  other  luetallie  oxides,  at  a  temperature  of  ebullition — a  reaction 
which  is  tnrnetl  to  account  for  anatytit*al  purposes, 

Griipe-sogar  may  ccmstitute  u  [product  arising  in  the  animal 
system  from  the  transformation  of  another  form  of  carbohydrate — 
amyltjid  substance — to  W  presently  n^fcrn^l  to,  which  exists  a^ 
deposit  in  tlic  liver  and  si:»me  other  strminrcs  of  the  body. 

It  is  a  substance  which  require?*  no  preliminary  process  of  diges- 
tion to  fit  it  for  absorption,  and  it  may  be  considered  that  the  main 
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part  of  that  which  is  received  into  the  alimentary'  eanal  passes  with- 
out modiiication  into  the  blotKl vessels,  by  virtnt'  of  the  physical 
property  of  tliffusibilit}^  which  it  enjoys. 

Grape-sugar,  however,  is  readily  eouvertible»  by  organic  IkkHcs  in 
a  state  of  change,  into  lactic  acid,  a  principle  in  which  the  elements 
are  combined  in  precisely  the  same  relative  pro]>ortion  as  in  anhy- 
drous graj»e-sugar,  one  atom  of  sugar  corresponding  with  two  atoms 
of  the  acid.  Now,  such  bodies  freely  exist  within  the  alimentary 
canal,  and  probably  occasion  a  transffirmation  of  some  of  the  ingesteii 
sugar  into  lactic  aci<l — throug}»  what  is  styled,  in  fact,  the  lactic- 
acid  fermentation.  Lehmaun  comments  uix)n  the  exceptionally  acid 
condition  of  the  contents  of  the  stomach,  and  likewise  of  the  intes- 
tine, after  the  introduction  of  sugar  or  starch  in  quantity  into  the 
alimentary  canal.  In  the  ciuse  of  some  experiments  of  my  own  on 
rabbit£  which  had  been  fed  exclusively  on  stari'h  and  sugar  for  a 
few  days  previoiLs  to  being  killed,  I  was  struck  with  t!ie  remarkably 
acid  state  of  the  contents  of  the  stomach.  In  some  experimetitSj  also, 
upon  Thts  which  had  been  for  some  days  kept  upon  sugar  only,  I 
notice<!  a  strongly  sour  smell  on  laying  oj»en  the  abdominal  cavity 
directly  at\er  daith. 

It  is  known  that  in  some  cases  of  dyspepsia  there  is  an  undue 
preeence  of  acid  in  the  stomach.  The  secretion  of  the  organ  being 
of  an  acid  nature,  the  tK>ndition  in  question  nught  be  ascribablc  to 
an  inordinate  discharge  by  the  secreting  structure«»  and  such,  it  may 
be  considered,  is  not  unfre<|uently  the  case.  There  are  grounds, 
however,  for  believing  that  the  undue  acidity  is  sometimes  attribu- 
table to  a  development  of  acid  from  the  contents  of  the  stomach. 
When  digestion  is  carried  out  in  a  natural  way  the  tendency  to 
ordinary  decorai>osition  and  iermentation  is  held  in  check,  l)ut  when 
the  process  is  defectively  i>erfbrmed  ehangcs  of  an  ordinary  nature 
are  allowed,  to  a  greater  or  less  extent,  to  proceed.  Now,  saccharine 
material,  in  this  way  undergoing  the  lactic-acid  fermeutationj  would 
Buffice  to  acvonut  for  the  unnatural  condition  in  question ;  and,  in 
awMjfflanoe  with  the  view  expressed,  it  is  uoticeiible  tliat  articles  of 
ffKul  impregnate*!  with  sugar  are  particularly  apt  to  give  rise  to 
atndity  where  a  dispfjsition  to  the  derangement  exist-^. 

When  saccharine  matter  is  metamorphosed  into  lactic  acid  in  the 
manner  above  referred  to,  the  latter  (it  may  be  assumed)  becomes 
absorbed,  and  subseriuently  undei^es,  in  the  system^  more  or  less 
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complete  oxidation,  in  the  maiuior  that  will  be  pointed  out  as  occur- 
ring with  orgiinie  ai'ids  in  general . 

The  ^ugav  wliieb  is  absorbe<:l  from  the  alimentarj*  canal  will  be 
sobsequeutly  traced  on  in  the  system  when  I  have  gone  through  the 
Ihit  of  ciirbohyd rates.  The  fitting  time  will  then  have  arrive<i  for 
s])eaking  of  the  assimllutioo  ami  destination  of  the  group  taken 
altogether. 

jMetin,  or  sugar  of  7nilk  {CnUyp^^)  [C,,H,,0,.,  or  C,M.p,,,  H,0].— 
This  variety  of  ^ngar  constitutes  an  animal  prrMluet,  and  its  only 
source  18  the  milk  of  mam  ma  Is.  A'^ery  eiosely  allied  in  its  proi>er- 
ties  to  grape-sugnr,  it  appears  to  comport  itself  in  precisely  the  same 
manner  as  this  prineij>le  in  the  alinientury  canal*  Nothing,  there- 
fore, requires  to  be  further  said  about  it. 

Ino^Ue,  or  mmclesuffar  (C„HiPi^+  4HO)  [O.Hi.Ofi,  2H2O].— This 
is  another  animal  ciirbohydrate.  It  was  not  long  since  discovered 
by  Scherer  amongst  the  constituents  of  the  juice  of  flesh.  According 
to  Lehmann  it  has  hitherto  been  obtainetl  only  from  the  flt^li  of  the 
Leart*  With  so  limited  a  source  it  mn  have  little  or  no  significance 
in  an  alimentary  pm'nt  of  view.  Unlike  grape-sngar,  it  does  not 
reduce  tlie  cnpro-potassic  solution,  nor  does  it  undergo  the  vinous 
fermentation  with  yeast,  but  in  the  presence  of  casein  it  becomes 
transformed  into  lactic  and  butyric  acids.  • 

AMifhhl  mbdance  (C.JIi/)^^,  or  <\,,n,P,^  +  2HO)  [0,,H„0^,  or 
Cj^H^.Oj,  H^O]. — This  is  also  an  animal  jirodnct.  It  was  discovered 
by  Bernard  as  the  material  yielding  the  sug:ir  obtainable  from  the 
liver,  ami  wils  dcsignatwl  by  him  giycogen.  Besides  the  liver,  where 
it  may  occur  largely,  some  other  structures  yield  it,  It  has  a  much 
more  extensive  existence  and  distribution  among  the  tissues  in  the 
fcetal  state  than  afterwards.     It  is  also  discoverable  in  the  placenta. 

One  of  its  most  noteworthy  cliaractei^s  is  the  striking  facility  and 
rapidity  with  which  it  nmlergocs  conversion  into  sugar  under  the 
inflitence  of  a  fermi'Ut  o[H'niting  under  appropriate  conditions.  This 
principle  possessi.'.'^  an  iioiHirtiint  bearing  in  relation  to  the  assimila- 
tion of  sugar,  m  will  apjuar  from  what  is  shortly  to  be  mentioned. 

Gum  (CjgHiiOji)  [Cj2H_.jO,,]. — Gum,  like  starch,  extensively  per- 
vmlcs  the  vegetable  kingdom.  It  is  met  with  in  the  juices  of  nearly 
all  plants,  and  occurs  in  itn  purest  fijrm  as  an  exudation  upon  the 
bark  of  certain  trees.  With  water  it  produces  a  tasteless,  ropy, 
mucilaginous  liquid  poRsessing  strongly  adhesive  iiroperties,  which 
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render  it  a  useful  article  for  various  piiqioses.  It  is  convertible  into 
sugar  bv  l>oI liner  with  flilutc  sulphuric  iu'id. 

Gum  i^,  dijuhtlcs.<,  sasivptiblo  of  liei ng  utilized  as  an  alimentary 
principle,  although  nothing  definite  is  known  about  what  becomes  of 
it  when  introduced  into  the  alimentary  canal.  Althrmgh  soluble,  it 
id  of  verj^  low  dilfusibility,  and,  belonging  to  the  class  of  colloids,  is, 
according  to  Graham,  only  two  and  a  half  times  more  dialyzable  tluni 
albumen. 

Its  proj>erties,  tliereforc,  are  such  as  to  preclude  its  passage  to  any 
great  extent  by  absorption  into  the  IiIckkI vessels.  We  have  no  tangi- 
ble evidence  that,  like  starch,  it  undergoes  conversion  in  the  alimen- 
tary canal  into  sugar.  In  the  fir^t  place,  none  of 'the  secretions  are 
found  to  possess  the  power  of  effecting  the  conversion,  and,  in  the 
next,  no  sugar  is  discoverable  in  the  aliraentan'  canal  after  gum  has 
been  adniinisterecK  I  have  ex]K?rinicntcd  both  U|>fm  rabbits  and 
dogs  with  reference  to  thb  point.  In  rabbits,  to  which  nothing  else 
but  gum  in  solution  had  been  administered  for  a  few  days  Ijcfore 
death,  no  sugar  was  suliscqucntly  discoverable  in  cither  the  stomach 
or  intestine.  After  the  adtninistration  of  gum,  also,  in  conjunction 
with  animal  food,  to  a  dog,  no  trace  of  sugar  was  to  Ix?  detected  in 
tlie  alimentary  canaL 

Lehmann,  in  one  part  uf  his  **  Pliysiologieal  Cliemistry,"  goes  as 
£ir  as  to  say  that  gum  remains  nnabt^orhed.  Further  on  lie  speaks 
of  ib*  al)6orption  as  l>eing  extremely  limited,  if,  indeed,  it  occurs  at 
all.  There  are  eon«iderations,  however,  whichj  I  think,  must  be 
held  a^  indirectly  showing  that,  under  some  form  or  otiier,  its  ele- 
ments, to  some,  if  not  to  a  large  extent,  reach  the  eirciilation. 

The  first  consideration  is  this.  Amyloid  sul)stance,  whieh  has 
been  before  rt»ferred  to  as  forming  a  constituent  of  the  liver,  is  evi- 
dently derivable  from  the  al>sorbeil  products  of  the  fm^l,  and  under 
the  absence  of  food  it  Ls  noti<?eabIe  that  it  entirely  disappeai's  from 
the  organ.  Now,  when  substances  like  starcii  and  sugar  have  been 
exclusively  administered,  the  liver  is  found  to  be  (*harged  with  amy- 
loid substance,  and  in  a  series  of  experiments  which  I  some  time  ago 
conducted  I  observed,  after  the  exclusive  administnition  of  gum,  a 
similar  existence  of  amyloid  substanw  in  the  liver.  It  is  true  the 
amoaot  present  was  not  very  large,  but,  nevertheless,  there  was  a 
notalde  quantity  to  dcfd  witlu 

The  next  considenition  is  that  the  carbohydi-ates,  which  are  ab* 
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(Sorbablc  and  convertible  within  the  system  into  sugar,  uierease  the 
sugar  eliiniiiatecl  vvitli  the  urine  in  cases  of  diabt^tes.  To  a  fKitient 
sutlering  Ironi  this  disease,  and  under  very  gtrict  regimen  and  obser- 
vation,  gum  was  administered,  and  a  distinct^  althongli  not  a  large, 
angmentatioa  in  the  eliminated  sugar  was  noticeable. 

Drxirin  (C\jH^yOn,)  [C^HnjO^].^ — Dextrin  does  not  occur  as  a  nat- 
ural i>rcKhK't,  but  con.^titutes  an  artificial  gum,  derivable  from  the 
transformation  of  starch,  with  which,  in  eomi^sition,  it  is  identicab 
It  is  prmlucible  from  starch  by  tlie  action  of  heat,  tiie  mineral  acids, 
and  tlie  fermeut — diastase,  which  is  developed  during  the  process  of 
fermentation.  It  has  been  suggested  that  it  behaves  in  the  alimen- 
tar>"  mnal  like  gum,  but,  being  readily  convertible,  in  the  same 
manner  as  starch,  by  some  of  the  digestive  secretions  into  sugar,  it  is 
probable  that,  when  it  happens  to  be  consumed,  it  is  transformed 
into  sugar,  and  in  that  state  absoH^e^L 

Cyhdose  (Cj^IIj/Jjo)  [C,,H3^0,.,].— This  constitutes  the  basis  of  the 
structure  forming  the  walls  of  the  celts,  fibres,  and  vessels  of  plants. 
It  is  (>resented  in  a  nearly  pure  form  in  cotton,  linen,  and  elder  pith. 
It  oilers  strong  resistanee  to  solutioUj  but  yields,  liowever,  to  the 
ruore  [lowerful  chemical  agents.  It  is  convertible  first  into  dextrin, 
and  tlicn  into  sugar,  by  boiling  with  dilute  sulphuric  acid. 

Closely  allie<l  to  cellulose  of  the  vegetable  kingdom  is  a  principle 
which  was  disajvert^il  by  C.  Stvlunidt  iu  the  outer  tunic  of  8ome  of 
the  lower  mt)llusca.  It  is  known  as  anhnnt  celluloHt^  or  tunkin 
(CijHio^^o)  [CeHi^OJ,  and  ijossc&ses  siguificaucc  from  furnishing  an 
instance  in  which  a  earbcdiyth-ate  enters  into  the  composition,  if  even 
it  does  not  form  tlie  basis,  of  an  animal  texture. 

From  the  r*esistance  o!fere<l  by  cellulose  to  solvents,  it  can  scarcely 
constitute  an  article  of  any  deeiflcd  alimentary  value  for  the  gener- 
ulity  of  animals.  It  seems,  however,  tliat  in  the  ease  of  the  Ixiiver 
a  special  aptitude  exists  for  digesting  this  j>rinei|)le. 

LUjnm,  or  woofhj  jihrr  (Ci^H^/^^^;)  [C^H^jOJ^^Lignin  forms  the 
pervading  solid  matter  which  is  deposited  within  the  vegetable  fibre, 
and  gives  to  wood  the  property  of  hardness.  It  is  of  an  excee<lingly 
ins^duljle  nature,  and  it  is  only  in  exceptional  instances  that  it  can 
do  otherwise  than  escaiK!  the  action  of  the  digestive  juices. 

Ladk  add  (C^H/),)  [HO,H,OJ  and  aMk  acid  (C.HjOj+HO) 
[HCBjOJ  also  belong  chemically  to  the  group  of  carhohydi-ates  ac- 
,cording  to  the  old  formulie,  but  in  a  physiological  point  of  view  they 
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ibly  stanil  in  quite  a  dLstirict  position.     They  will   he  f^ubse* 
.     qaently  considert*tl  in  connection  with  the  next  group  of  sobstauces, 
which  will  be  Ibund  to  include  other  organic  acids. 

PP   I  now  csome  to  speak  of  the  assimilaiion  and  utilizaiio7i  of  the  curbo- 

It  has  been  sitatnl  that  /^ome  convei*8ion  of  saccharine  matter  into 
lactic  acid  may  occnr  within  the  alimentary  mnal.  It  can  scarcely 
be  considered,  however,  that  this  tninsformation  takes  place  to  a  suf- 
ficient extent  to  be  de*?erving  of  ranch  consideration  as  regi^rds  the 
question  of  utilization.  It  may  be  assumed  that  the  lactic  acid  so 
prtxluc^ed  becomes  absorbed,  and  h  sul»sequently  maitdy  disposed  of 
by  undergoing  oxidation  within  the  system,  a.s  happens  with  the 
organic  acids  iu  general. 

It  is  a:s  i«accliarine  matter  that  the  carbohydmtes,  in  the  ordinary 
course,  reach  the  circulation,  and  the  saccharine  matter  thus  derived 
i^  conveyed  by  tlie  portal  system  of  vessels  to  the  liver,  where  it  can 
be  shown  to  be  detained  and  snhjeettxl  to  metamrjrphosis — a  procei?s 
which  may  be  regarded  as  forming  its  first  step  of  assimilation. 

Tliat  the  saccharine  matter  is  detained,  as  has  \yeen  asserted,  in 
the  liver,  is  attested  by  the  fact  that  if  it  should* reach  the  general 
circulation  it  will  immediately  become  incognizable  in  the  urine. 

Under  natural  circumstances,  for  instance,  the  urine,  on  being  ex- 
imined  in  the  ordinary  way,  gives  no  reaction  with  tlie  tests  for 
sugar,  although,  it  is  true,  ^vhen  large  quantities  are  ojjerated  upon, 
and  evaporation  and  sepaiiition  of  the  other  ingredients  eftected, 
fogar,  to  a  minute  extent,  is  found  to  exist.  On  introducing  sugar, 
I  liowever,  into  the  general  circulatiiry  system,  it  is  found  t*)  pa>s  otf 
^■Irith  the  urine,  and  to  be  more  or  less  strongly  recognizable  by  the 
^Hiriliuary  mode  of  testing. 

"  It  used  to  be  thought  that  sugar  was  capable  of  being  oxidized  on 
Wng  conveyed  by  the  blooii  through  tlie  lungs.  Liebig  suggested 
i\m  view  on  theoretical  grounds,  and  Bernanl\s  experiments  suj>- 
poiKtl  it.  With  regard  to  tlie  theoretical  proi>osition,  it  docs  not 
ttpjK^ar  to  me  to  demand  consideration,  and  Beriiard's  experiments  I 
have  shown,  in  another  place,'  to  have  received  a  fallacious  iuterpre- 
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tation.  There  is  no  appreciably  rot^ognizablc  destructiou  of  siigiij^ 
in  fact,  anywhere  etfected  within  the  eireulatory  syi^tem;  hence  sugar 
in  any  way  ri:^iehing'  tlic  gcrRTul  circiilatiori  will  be  c^rrietl  in  due 
course  to  tlje  kidney,  and  by  virtue  of  its  property  of  ditfnsiliibty 
Avill  escape  with  the  urine. 

Lebniann's  cx[>eritnent.'?  and  my  own  are  in  accord  U|>on  this  jxunt. 
Lclinuinn,  for  instance,  .states  that,  witliout  including  previous  ex- 
peri  tnents,  he  had  recently  injected  grape-sugar  into  the  jugular  vein 
of  tliirty-seven  mbbitsand  dogs,  and  in  nn  single  instance  wa.s  grajje- 
sugar  absent  from  the  urine.  He  further  remarks  that  sugar  passes 
do  tjnickly  into  the  urine  that  it  may  frecpiently  Ije  dctecte<l  five 
minutes  after  its  injection,  and  tliis  even  when  only  one-tenth  of  a 
grannne  (11  grain)  has  Ir-cu  iojivteil* 

li*,  then,  sugar  pa^^scs  ttiY  in  this  way  with  the  urine  when  intro- 
duced into  the  general  circulation,  and  sugar  is  not  similarly  to  be 
detccli'd  in  the  urine  by  onltnary  examination  under  iiatural  cireum- 
stant^es,  it  becomes  eviflcnt  that  the  sugar  aljsorbed  from  tlie  alimen- 
tary canal  must  be  stopiKtl  on  its  transit  before  renehing  s^)  far* 

Stieh  is  what  weni*s  when  ordinary  eireumstanees  exist,  but  if 
sugar  be  ingested  in  excesiaive  i|nantity,  and  particularly  after  fast- 
ing, when  absorption  is  at  the  height  of  its  activity,  sugar  in  notable 
amount  is  to  be  recognizefl  in  the  urine.  It  may  be  here  infernal 
that  its  rapidity  of  entrance  exceeds,  for  the  time,  the  capacity  of  the 
liver  for  detaining  and  itssitnilafiug  it,  and  that  thereby  some  pasties 
through  the  organ  and  reaches  the  genenil  circulation.  In  illustm- 
tion  of  what  has  been  mentiom^l  it  may  l*e  stated  tliat  the  urine  has 
been  observed  in  man  tn  have  Wen  rendereil  temponirily  saccl»arine 
by  the  ingeistiou  of  a  considerable  quantity  of  syrup  the  first  thing 
in  tlie  morning,  before  any  food  hittl  been  taken.  Also,  in  my  ex- 
pen  nients,  where  rabbits  have  been  fcti  fnr  a  few  days  s(dely  onstarelr 
and  sugar,  and  dogs  have  had  administered  to  them  a  large  quantity 
of  sugar  with  their  animal  food,  sugar  ha.s  been  freely  discoverable 
in  the  urine. 

Xot  only  have  we  this  evidenee  to  denote  that  sugar  fe  natnmlly 
etoppeii  on  its  pa^^sage  through  the  liver,  Ivnt  the  principle  can  be 
identified,  as  I  will  protx?ed  to  show,  into  which,  on  Ijcing  detained, 
it  is  transfbrmcd. 

I  have  alrea<ly  referred  to  amyloid  substance  as  a  material  of  the 
carbohydrate  group  which  lia^  been  discovered  to  exi^t  in  the  liver. 
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It  is  a  principle  whkii  pc^^sesses  diaractrieally  opposite  phys^ical 
projierties  to  sugar,  being  ii  eolltiid,  unci  therefore  rionKliirtL'^ible,  in- 
stead of  a  crA^^talloul  and  diffiisiUle,  By  niierueheniieat  examina- 
tion it  eaii  be  sliown  to  be  loclj^ed  in  the  hepatic  cells,  with  in  wliieli 
its  non-diffusibility  permits  it  to  lie  retainwl  for  proceed ing  on,  m  it 
may  be  assumed  to  do,  in  the  tniin  of  assimilative  nietaniorphoses, 
Now,  one  of  the  sources  of  thii?  aniylnid  sul>stanee  is  evidently  .sac- 
charine matter — at  least  such,  I  think,  m  ill  be  conceded  on  casting 
the  eye  throngh  the  following  rcsum4  of  cxperinn'ntal  resnlts  that  I 
4»btained|  and  published  in  the  '*  Philosophieal  Traut=aetions "  for 
860.  A  very  striking  effeet,  it  will  be  notieedj  was  produced 
through  the  medium  of  foml  on  the  condition  of  the  liver,  and  it  is 
to  the  amount  of  amyloid  .substance  that  it  was  attrilnitable. 

In  the  first  plaee^  an  observation  eondueted  upon  eleven  dogs, 
which  had  been  ref^trieted  for  some  time  to  an  amimal  diet,  gives  the 
te  existing  under  an  al>senee  of  the  introduction  of  sugar  with  the 
food.  The  dogs  were  e;irefully  weighed,  and  also  the  livei-s,  and 
the  figures  furnished  sliowed  a  relative  weight  of  1  to  30 — the 
Weight  of  the  livers,  in  other  words,  amouut^itl  only  to  one^thirtieth 
of*  the  body- weight. 

A  quantitative  determination  of  the  amyloid  substance  present 
I  was  made  in  seven  out  of  the  eleven  instances,  and  the  mean  amount 
I       given  was  7,19  per  cent* 

I  To  four  other  dogs  animal  food  was  given  with  an  admixture  of 

^^■tigur,  the  quantity  of  sugar  administei-ed  amounting  to  aljout  a 
^H^iiarter  of  a  pound  daily.  In  these  the  risults  rtf  weighing  sliowetl 
^Bb  remarkably  incirused  relative  weight  of  liver,  the  pro[K>rtion  being 
as  I  to  16 J  of  botly-weight  instead  of  as  1  in  30.  The  quantity  of 
^Kamyloid  sube^tance  present  amounted,  as  a  mean  for  the  ibur  livers, 
^"to  14.5  per  cent. 

Five  other  dogs  were  kept  for  several  days  upon  a  purely  vegetable 

^Kpdiet,  the  food  consisting  of  barley-meal  and  potatoes,  or,  where  this 

F'was  refused,  of  bread  and  jKitatoes.     The  weight  of  the  livers  was 

j        here  found  to  amount  to  t)^  mucit  as  one-fifteenth  of  the  body-weight 

— exactly  double  the  relative  weight  under  pni-ely  animal  food.     In 

two  (if  the  instances  no  quantitative  determination  of  tlie  amyloid 

substan<H3  wtis  made,  but  from  tlie  rough  examinatii»n  conducted  it 

was  evidently  pres^ent  in  very  large  quantity.     It  was,  in  fact,  these 

identical  livers  that  first  suggested  the  idea  which  led  me  to  prose- 
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eute  my  salisec^uent  inquiry.  Tlie  three  other  livers  were  subjected 
to  analysis^  and  the  amyloid  suUstance  averagcxl  the  large  amount  of 
17.23  per  cent* 

From  these  observations  it  appears  tliat  the  ingestion  of  sugar 
and  stareh  produce?^  an  augmentation  of  the  eize  of  the  liver,  due  to 
ao  iucrease  of  the  amyloid  ^substauee  contained  in  it.  The  inference 
naturalh^  to  be  dmwii  h  that  absorl>ed  sac<;liarine  uiatter,  on  reach- 
ing the  liver,  is  transformed  by  the  assimilative  action  of  the  organ 
into  amyloid  suh^tance,  which  is  st^vred  up  in  its  cells  for  subsequent 
further  change,  preliminary  to  being  appropriatCMl  to  ihe  jiurposes  of 
life.  That  the  saccharine  matter  derived  from  tlie  food  bocfjuies 
thus  transformed  into  anjyloid  substance  is  even  more  strongly  ex- 
emplitiwl  by  the  results  obtained  in  the  ibllowiiig  experiments  per- 
formetl  u|)on  rabbits, 

A  eouple  of  full-grown  rabbits  were  seleetetl,  which  as  closely  as 
possiljle  resembkHl  eaf-h  other  in  size  and  condition.  To  the  one, 
stari'h  and  //rtf/jt-sug-ar  only  were  adiainistercil,  and  to  the  other, 
no  ffMxl  at  all. 

Tbe  rabbit  wliieh  had  fasknl  was  found  to  weigh  3  lb.  1  oz.,  and 
its  liver  1^  oz.  The  rabbit  fed  on  starch  and  grape-sugar  weighed 
3  lb.  4oz.,  and  its  liver  2J  oz.,  or  just  double  the  weight  of  the 
other.  In  the  liver  of  the  rabbit  that  had  fasted  there  was  practi- 
cally no  amyloid  sul>stanee  present,  while  the  other  coutaiucil  15.4 
per  cent^ 

U|M)n  another  occasion  a  couple  of  half-grown  rabbits,  also  as 
cltK^ely  as  possible  resembling  each  other  in  size  and  CN»ndition,  were 
siibmitte<l  to  exjK'rimeHt*  One  was  fed  on  starefi  ami  cant-sugar 
(cane-sugar  l>eing  iu^hI  this  tiiue  instead  of  grai>e  as  in  the  first  ex- 
periment), and  tlie  other,  as  Iwfore,  was  kept  fzisting.  The  latter 
wiLs  found  to  weigh  1  llx  14  oz.,  and  its  liver  I  oz.,  with  no  amy- 
loid substance  pmscnt.  The  former  weighi^l  1  lb.  14 J  oz.,  and  its 
liver  2g  oz.,  with  amyloid  substance  present  to  the  extent  of  16.9 
piT  cent  J 

Nothing  could  be  moro  simple  than  the  conditions  here  dealt  with, 
ami  nothing  could  more  conclusively  sliow  that  saeeliaruie  matter 


^  Full  d^tiuli  of  the  expcrimenU  upon  thU  subject  are  to  be  found  in  ttio 
auihor'i  work,  *'  Beftcarcbed  on  the  Nuture  and  Troatment  of  Diabetei,"  p.  89  et 
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conduces  to  tlie  production  of  amylciid  Hiibstanee,  But,  as  has  been 
seeD,  amyloid  substiiuce  is  also  present  in  tln»  liver  wlien  no  saccha- 
rine matter  hiis  been  supplied  from  without,  as,  for  instaiK^e,  in  the 
caee  of  an  animal  restriet*^^]  to  a  purely  animal  diet.  Under  such 
dreumstances  it  is  prob:il>ly  deriveil  from  the  metamorphosis  of  tfie 
oomplemental  part  to  urea,  whieh  takes  origin  in  tlie  splitting  up  of 
the  nitnjgenous  molecule.  It  has  been,  for  example,  already  shown 
how  the  nitroj2jenous  portion  of  food  undergoes  conversion  into  urea, 
which  is  eliminatedj  and  a  residue  of  carbon,  hydrogen,  and  oxygen, 
which  is  retainetl  for  utilization  in  the  system.  Now,  there  is  evi- 
dence producible  which  tends  to  sliow  that  the  splitting  up  of  the 
nitrogenous  moletmle  occurs  in  the  liver,  and  nothing  is  more  proba- 
ble than  that  the  utilizablc  non-nitrogenous  portion  parses  on  in  the 
iamc  way  as  sugar  into  amy  hi  id  sukstauce. 

The  view  here  enunciated  reeeives  supix)rt  from  the  rehitioo  that 
has  been  observed  by  Dr.  Sydney  Kinger  to  exist  between  the  urea 
and  sugar  eliminated  in  diabetes  mellitus  when  either  abstinence  from 
food  or  restriction  to  a  purely  animal  diet  is  enjoined.  Under  such 
circumstances  it  was  noticf^l  that  tiie  urea  and  sugar  rose  and  fell  to- 
ther  in  almost  exactly  the  same  ratio.  Xow,  in  dialietes  oieliitus 
hapjwns  that  tliere  is  a  want  of  jKjwcr  to  lissimilate  and  make  use 
of  the  carbohydrate  group  of  principles,  which  occasions  their  eseape 
imutili^.etl  with  the  urine ;  and,  if  the  com  piemen  tal  part  to  urea  of 
the  nitrogenous  molecule  follows  the  same  course  in  the  system  (and 
it  has  been  suggested  that  it  is  converted  in  the  liver  into  amyloid 
substanee)  as  tlie  carboliydmte,  it  is  only  natural  to  expect  that 
where  the  defect  in  cpiestion  exists  it  shouhJ  pass  off  from  the  system 
in  the  same  manner  its  a  t^irboliydmte,  and  tliat  thus,  where  tliere  is 
only  nitrogenous  matter  as  a  source  for  the  eliminated  sugar,  this 
principle  and  urea — the  other  representative  of  the  nitn*genous  mole- 
cule—should bear  a  rehitiim  in  aniount  to  each  otlier. 

To  amyloid  substance,  then,  it  may  be  considered  that  the  carbo- 
hydrates f*an  l>e  fSd lowed.  We  now,  however,  reach  a  break  in  the 
chain  of  metamorphosis,  and  have  to  step  over  some  missing  links. 
But,  if  we  cannot  further  trace  the  absorbed  sugar  in  ojien  view  on- 
wards, and  pi>int  out  the  parti<nilar  changes  it  next  U!uIergoes,  still 
We  learn,  in  another  way,  that  it  leads  on  to  the  prrHluction  of  fatj 
and  let  us  examine  the  grounds  on  which  this  statement  is  based, 
A  siiarp  eontroversy  was  carried  on,  some  years  baek,  between  the 
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German  and  the  Frt'ncli  schools^  upon  the  point  as  to  whether  ani- 
mals pfjssessed  the  power  of  forming  fat,  Liebig,  on  the  one  side, 
partly  upon  experimental  evidence,  and  partly  by  a  train  of  reasoning, 
contended  that  in  the  animal  system  the  e-arbohydrates  were  convert- 
ible into  faU  Duma^s  and  Rouasingjiult,  on  the  other  hand,  a.-^serta^l, 
that  the  food  of  animals  eontaineil  preformed  fat  siiffieient  to  aeeouut 
for  that  met  with  in  the  body,  and  henee  that  there  was  no  need  for 
a  fat-forming  Ciipaeity  to  exist. 

This  controversy  instigated  the  performance  of  a  number  of  exper- 
iments wliicli  have  re-^nlted  in  proving  of  considemble  serviee  to  sci- 
ence, inasmuch  as  they  have  led  to  the  matter  in  fjuestion  l>eing 
placed  in  a  definitely  settled  position, 

ILnbcr':^  ex|>criraent8  on  bees  are  the  fii'st  that  can  l>c  siiid  to  have 
atlbrded  any  ?iubstiintial  evidence  btmnng  on  tlie  point.  They  go 
towards  si  lowing  that  from  sngar  the  animal  can  produce  wax,  \vhich 
is  admitttil  to  belong  to  the  gronpof  iats» 

Grundlaeh  sub?>et|nently  repeatetl  Ruber's  exj^erimentvSj  and  ol>- 
tained  confirmatory  results.  Both  these  ex|XTi  men  talis  ts,  however, 
negleetcnl  to  prove  that  the  w^ax  yielded  during  suh^isteDce  upon  a 
saccliarioe  diet  had  not  l>een  drawn  from  a  pre-existing  store  in  the 
btwly  of  t lie  anirnal,  Duinas  and  Milne-Edwards'  conjointly  under- 
took the  performance  of  experiments  to  dei*idc  this  point.  They  as- 
signed to  themselves  the  task  of  first  of  all  determining  the  amount 
of  wax  existing  in  the  bees  at  the  commencement  of  the  experiment, 
and  then  crmiparetl  this  with  the  wax  formed  into  comb  antl  that  re- 
maining in  the  animals  at  the  conclusion  of  the  ex]H?riment,  They 
startcnl  by  restricting  the  animal  to  a  diet  of  pure  sngar,  bnt  tailed  in 
obtaining  a  .satisfactory  development  of  comb,  Tlicy,  tlierefore, 
abandont^d  exi>eri  men  ting  with  sugar,  and  substituted  honey.  l'ix)n 
this  they  Ruweeile^l  in  getting,  from  one  swarm  i)utof  four  on  which 
they  experimented,  a  fair  yield  of  wax.  As  the  huney  itself  containB 
a  minute  portion  of  wax,  this  also  required  to  l>e  looked  to  as  one  of 
the  items  to  be  taken  into  account.  It  is  not  uecessiirv  to  give  here 
the  actual  numencal  rc^sults  obtnintHL  It  will  be  sufHcient  to  state 
that  tlie  amount  of  wax  formed  and  the  fatty  matter  existing  iu  the 
animals  at  the  conclusion  of  the  experiment  greatly  exceeded  the  fat 
ingested  with  the  honey  and  that  pre-existing  in  the  bees,  a  I'esult 
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which  shows  that  a  real  produdi<m  of  wax  took  place.  In  the  words 
of  the  experiraentalists,  the  production  of  wax  may  be,  therefore, 
6aid  to  constitute  a  true  animal  operation,  and  conse<jiientIy  the 
opinion  entertained  by  the  older  natural ista,  and  hy  some  modtTU 
chemists,  among  whom  one  of  the  experimentalists  t!iemsel%*es  (viz., 
Dunia^)  had  previously  found  it  necessary  to  range  himself,  must  be 
set  a.*iide. 

In  the  production  of  the /oi€  gras  a  further  proof  is  afforded  of  the 
formation  of  fiitty  matter  within  the  animal  system.  The  pRieess  of 
fiittening  geese  for  obtiiining  this  article  of  luxury  is  carried  on  so 
extensively  in  Alnace  as  to  form  an  im|M>rtant  industrial  employ- 
men  t  i  n  that  1  oca  1  i  ty •  St  ras Iki u  rg  co ns t  i  ti 1 1  es  t  h  e  h  ead ij  ua r tc  rs  o  f  t h  e 
trade;  and  in  Murray's  "Handbook  for  Traveller:^  on  the  Continent" 
we  are  told  that  the  cellars  of  nearly  every  house  in  tlie  town  form 
the  scene  of /o/e^raj*  production.  Almost  from  time  imniemorial 
the  goose  has  been  turned,  in  the  manner  under  cfmsidcration,  to 
aoeount.  The  Roman  epicures,  it  is  said,  deliglitetl  in  the  enlarged 
liver  of  the  goose  aa  a  delicacy  at  the  table.  In  our  own  time  the 
demand  for  the  article  is  widely  spread,  and  proportionately  met. 

The  morim  operandi  for  priKlueing  the  fatty  liver  is  descril^d  to 
be  this :  The  geese,  in  a  lean  state  to  start  witli,  arc  placed  singly  in 
wootlen  coops  just  large  enough  to  admit  them  without  allowing 
them  to  turn  round.  There  is  an  opening  in  front  for  the  lir^ad  to 
project.  Below  stands  a  wooden  trough,  kept  always  full  of  water, 
in  which  fragments  of  wood  charcoal  are  immei^eil,  and  a  little  salt 
mtHMluceil.  Morning  and  evening,  maize  or  Indian  corn,  previously 
soaked  in  water,  is  crammetl  down  tlie  bird's  throat  to  repletion. 
iKiring  the  day  it  "drinks  and  guzzles**  in  the  water  before  it.  In 
about  a  month  the  breathing  becomes  diffimlt,  and  then  it  is  known 
to  be  necessary  to  kill  the  animal,  otherwise  death  would  occur  spon- 
taneously. The  liver  is  now  found  to  weigh  from  one  to  two  pounds. 
The  gooe*e  itself  is  fit  for  fijinl  for  the  table.  On  being  roaste^^l  as 
much  as  from  tliree  to  five  pounds  of  fat,  it  is  mid,  escape  from  it. 
The  fattening  process  is  carried  on  in  cellars,  or  places  wdicre  but 
little  light  is  admitted,  and  the  winter  is  the  season  selected.  It  is 
not  in  every  case  that  it  is  successful.  Some  of  the  geese  employed 
fail  to  turn  out  so  as  to  allow  the  fattcner*s  expectations  to  be  realized. 

Persoz/  a  professor  in  the  Faculty  of  Science  of  Strasbourg,  and 

*  Antittles  de  Cbimiej  tome  xiv,  1845,  p-  40S, 
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therefore  loeatecl  in  the  midst  of  the  oi>eration,  applied  the  advaa- 
tage  tlnis  pret^ented  to  aeeauiit  for  investigating  the  question  uf  the 
proiUiciion  of  fatty  matter  from  the  carbohydrates. 

It  is  known  that  ioaizGj  the  article  employed  in  fattening  the 
geese^  is  charged  to  a  greater  extent  with  fatty  matter  than  the  gen- 
erality of  the  cereal  grainR.  Was  this  the  secret  of  the  plienomenon 
of  f ale  grtis  prmloetion?  Persoz  undertook  to  determine  \vh**Hier 
the  fat  contained  in  the  food  sufficed  to  account  for  the  aeeutnulatiou 
of  fat  that  occurred.  Taking  a  nunil)er  of  geese,  he  kille<l  one  to 
l)egin  with,  and  ascertained  the  amount  of  fat  existing  in  the  body. 
This  served  as  the  basis  of  comparison,  The  others  were  fed  in  the 
way  usually  adopted  hy  the  fattener,  and  were  killed  between  the 
nineteenth  and  twenty-fourth  days.  Persoz  remarks  tliat  in  hi^ 
neigiiborhomJ  ex|»ert  iatteners  assert  that  the  proceivs  cannot  be 
effected  with  profit  if  the  goose  is  obliged  to  be  killed  before  the 
eighteenth  day  or  after  ttie  twenty-fourth*  In  fiiot,  after  a  certain 
jkticmI  the  animal,  it  is  state<l,  logins  to  lose  instead  of  gain  weight, 
and  this  period  is  known  by  the  dejections  assuming  a  lactescent 
character.  An  account  was  taken  of  the  amount  of  foml  ingested, 
and  the  fat  contained  in  it  was  estimated  and  iound  to  be  a!t*>Lri*ther 
inadecpiate  to  explain  the  accumulation  of  fat  which  examination 
showinl  had  taken  ]>Iaee  in  the  fnttcnwl  animal.  Persoy/s  results 
clearly  a^nvinced  him  that  in  the  fattening  prrK-ess  the  goase  forms 
a  true  la!x:jratory  or  manufactory  of  fat  from  the  starcli  and  sugar  in 
its  foml.  The  liver  became  five  or  six  times  larger  than  at  the  be- 
ginnings but  the  deposit  in  the  li%'er  occur?^  only  as  a  part  of  a  general 
process,  fat  being  so  accumulated  as  to  cause  the  bhiod  to  assume  a 
lact«8eent  character,  and  also  being  correspondingly  distributed 
through  the  various  partes  of  the  body.  The  blood,  it  was  stated, 
was  found  to  have  undergone  a  further  modification,  namely,  as  re- 
gards its  albuminous  element,  the  serum  failing  to  give  the  usoal 
precipitate  of  albumen  with  heat  and  nitric  acid. 

Boui^aingault^  re(>cuted  Persoz's  experiments,  and  obtained  confir- 
matory results.  His  invt^tigations  were  conducted  nj>on  eleven 
geese,  five  of  which  were  examined  in  the  lean  state,  and  the  remain- 
ing six,  after  the  process  of  fattening,  which  in  his  c^se  wa^:  carried 
on  for  a  |)eriod  of  thirtyHine  days.     Bouasingauit  estimated  the  fat 
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containetl  in  the  dejections  as  well  as  in  the  food  of  the  atiinials. 
This  amounted  to  something  cx)iisiderabJe,  and,  therefore,  correspond- 
ingly increased  the  amount  of  fet  that  had  to  1k^  reckoned  as  formed 
witliin  the  system, 

Boussingault  likewise  experimented  in  a  similar  manner  and  with 
the  8ame  re.sult  on  diieks.  When  fed  with  1  40  grammas  (alwut  5  oz,) 
of  maize  pf.T  dieraj  a  duck  of  rather  over  2|  lb??,  weight  gained,  lie 
sayg,  ill  fifteen  days,  180  to  200  grammes  (al>out  6  J  to  7  oz.)  of  fat. 

He  albo  tried  if  the  same  result  could  Ik?  obtained  on  suhstitnting 
rice,  in  which  fatty  matter  is  at  a  minimum,  for  maize.  In  the  eaee 
of  two  out  of  three  dueks  operatcil  upon  no  marked  increase  of  fat 
was  observ^able.  In  the  thiixl,  however^  an  increase  appears  to  have 
ooeurixxl — ass^uming,  that  is,  that  the  bird  wa.s  not  in  reality  fatter  at 
the  beginning  of  tlic  experiment  than  it  wari  estimated  to  be,  which 
may  l>e  regarde*!  as  an  open  point. 

Other  ducks  were  fcnl  on  the  same  quantity  office,  to  which  some 
butter  WHS  adde^l,  and,  Bous.^inganlt  state^^,  were  nipidly  raised  to  a 
degree  of  fatness  truly  remarkable, 

A  duck  which  had  l>een  fed  only  on  butter  died  at  the  end  of  three 
weeks  of  starvation.  Butter,  it  is  said,  exuded  from  all  parts  of  tlie 
btxjy,  und  the  feathers  seemed  as  if  they  bad  betMi  soaked  in  meltcfl 
butter. 

It  thus  seems,  from  these  ol)servations  on  ^s^cese  and  dueks,  that 
ooiielusive  evidence  is  afforded  tliat  the  farlnihydnite  element  of  foixl 
is  susceptible  of  uudei^oing  conversion  intu  fiit,  but  that,  fortius 
result  to  ensue,  it  must  not  be  administered  without  a  due  accom- 
Jiauiment  of  the  other  alimentary  principles. 

It  may  here  be  mentioneil  that  the  pnictiee  has  prevailetl,  it  ap- 
I>ears,  in  some  parts  of  this  country,  of  fattening  fowls  for  the  Lon- 
Atm  market  in  a  somewhat  similar  manner  to  the  prfx-e.^s  resorted  to 
with  the  Strasburg  geese.  Although  in  this  ease  fiit  is  added  to  the 
Cxxl,  yet,  doubtless,  the  mo(lu8  operandi  is  the  same,  Mavor^  says, 
**They  are  put  up  in  a  dark  place  and  crammetl  with  a  paste  made 
of  barley-meal,  mutton  suet,  and  some  treacle  or  coarse  sugar  mixed 
witli  milk,  and  are  found  to  be  completely  ripe  in  a  fortnight.  If 
kept  louger  the  fever  that  Ls  induced  by  this  eontinutHl  state  of  re- 
pletion i-enders  them  nsl  and  unsalable,  and  frequently  kills  them.'^ 


*  AgricuUural  Reports  of  Berkshire.     By  William  Mavor,  LL.D  ,  1818. 
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Bauffiiiigaiilt*  farth^rmore  expmmented  QpOD  pigs  witli  reference  to 
the  point  tinder  con^idemtion*  As  in  the  case  of  his  docks  fed  with 
rice,  he  found  that  pigs  would  not  fiitteo  on  potatoes  only^  like  on 
food  of  a  lees  ezclosively  farinaeeotiis  nature.  After  a  time  thcr 
ocaaed  to  make  progress  in  growth,  and  it  was  estimated  that  the 
fiOtr  matter  aln^dy  contained  in  the  potatoes  ingested  sufficed  to 
aecount  for  whatever  &tty  acemnnlation  occorred-  Wben,  however, 
the  pigs  were  fed  on  potatoes  mixed  with  "  wash  " — a  refine  liquid 
dertved  from  the  kitchen  and  dairy,  and,  tliei^fijie,  containing  nitro- 
genoas  and  £itty  matter — fattening  was  observed  to  en^De,  and  the 
fiit  which  acenmalated  wa.^  found  greatly  to  exceed  that  introduced 
from  without  with  the  food,  finom  which  it  was  evident  that  a  forma- 
tion of  fat  within  the  system  must  have  occurred, 

Liebig  adduces,^  as  giving  support  to  his  own  view,  some  observa* 
tions  of  Booasingault  on  a  milch  cow,  and  expresses  bis  astonishment 
thai  BoDflstngault,  with  the  resnlts  that  were  before  him,  should 
oppose  the  opinion  that  the  formation  of  fat  occurs  within  the  body. 

It  appears  from  these  re^^earehe^  of  Boussinganlt  that  a  milch  cow 
fed  on  potatoes  and  chopped  straw  upon  one  occasion,  and  on  potatoes 
and  hay  upon  another,  gave  out  in  the  fi>rm  of  butter  far  more  fatty 
matter  than  was  containoil  in  the  food  ingested.  Nay,  it  even  ap- 
penr«,  according  to  Liebig'a  calculation,  that  the  cow's  egesta  eon- 
Uuncfl  as  much  fatty  matter  (substances  .^luble  in  ether)  as  the  in- 
ge»tat  and,  therefore,  the  whole  of  the  butter  of  the  milk,  amounting 
in  the  latter  obsitrvation  iu  SJ  lbs.  in  six  days,  must  be  put  down  as 
having  been  derived  from  an  internal  process  of  fi>rmation. 

Dr.  Lyon  Playfair^  has  likewise  made  investigations  of  a  similar 
charaeteTy  and  with  a  like  result.  A  cow  subjected  to  ob^^erx-ation 
for  several  davs,  yielded  about  a  pound,  ?<^^>mctimes  more,  sometimes 
less,  of  butter  per  diem  in  excess  of  the  fatty  matter  contained  in  the 
food. 

Further,  MesBrs.  Lawes  'and  Gilbert,  from  their  extensive  and 
very  searching  investigations  into  the  fattening  of  animals,  have 
abundantly  confirmed  Liebig's  view.  They  say,  with  reference  to 
some  experiments  on  the  fattening  of  pigs,  carried  on  for  a  period  of 


»  Op.  ciui,,  p.  419. 

'  Aniniftl  ChcmUtrr,  2d  edition,  p.  SIS. 

•  Pbitoiopb.  Maf  ft£iA««  vol.  uiii,  1S4S^  p,  287. 
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eight  and  t^n  weeks/  that  ^^of  the  deterramecl  or  estimated  fat 
stored  up  in  the  increase,  the  proportion  wliieli  could  po&sibly  have 
been  derived  from  tlie  ready-forraed  fat  of  the  food,  even  Jsupposing 
the  whole  of  that  supplied  had  been  a.ssiiuilated,  wa8  m  small  lus  to 
leave  no  doubt  whatever  that  a  very  large  profjortion  of  the  storal- 
up  fat  must  have  been  produced  from  other  constituents  than  the 
ready-formed  fatty  matter  of  the  foiid." 

In  the  oommuuication  from  which  this  extract  has  l>een  taken 
they  are  discussing  the  question,  not  only  as  to  whether  a  formation 
of  fiit  c^n  l>e  shown  to  txTur  in  the  animal  system,  but  whether  it 
can  be  derived  from  both  nitrogenous  and  non-nitrogenous  matter  i 
and  the  conclusions  they  arrive  at  from  the  evidence  before  tlicra 
they  sum  up  as  follows : 

**  1st,  That  ec^rtaitdy  a  large  pro]jK>rtion  of  the  fat  of  the  herbivora 
fattened  for  human  food  must  be  derived  from  other  substances  than 
fatty  matter  in  the  fofxh 

"  2d.  That  when  fattening  animals  are  fed  upon  their  most  ap- 
propriate food^  much  of  their  stored-up  iiit  must  be  produced  from 
the  carbohydrates  it  .•supplies!. 

"•id.  That  nitrogenous  substances  may  also  serve  as  a  s^jurce  of 
fat,  more  especially  when  it  is  in  excess,  and  the  supply  of  available 
iKin- nitrogenous  constituents  is  relatively  defective." 

In  addition  to  this  array  of  evidence,  one  more  instance  may  be 
referred  to^  which  a  fiords  a  crowning  proof,  if  such  were  wanted,  of 
ll»e  truth  of  the  view  that  has  been  advocated,  MM.  Lacazt'-Du- 
tliiers  ct  Riehe*  have  shown  that  the  fat  which  ahnunds  in  the  larva 
of  the  eynips,  an  animal  whieh  is  develn|)cd  in  the  interior  of  the 
gallnut,  cannot,  from  the  composition  of  the  nut,  possibly  he  di- 
rt'otly  derivetl  from  its  food.  In  the  starchy  matter,  however,  exist- 
ing arcmnd,  the  animal  i*  sujiplied  with  material  for  its  formalion. 

Nothing  further,  then,  may  be  considered  to  be  retjuired  to  show 
that  the  carbohydrates  cf*n<Ince  to  the  prmluetion  of  tat.  From 
what  lias  been  already  stateil,  however,  it  will  be  remembered  that 
it  is  not  when  ingested  alone  that  such  production  can  take  place. 
The  proct'SJS  reipiires  tJie  eo-opei-ation  of  nitrogenous  in  conjunction 
with  saline  matter,  and  it  is  probably  through  the  medium  of  the 


»  Philosoph,  Mngo  vol.  xxjtii,  1866,  p.  448, 

*  Annalc«  d«?«  Sciences  Natur  ^  4iJio  a6rlc»  tome  li,  p.  81. 
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change  excited  bj  the  metaJiiorphosis  of  the  former  that  the  result  is 
hrougljt  about*  The  researches  that  have  been  referred  to  have 
shown  that  on  a  fliet  of  potatoes  uud  of  riee^ — alimciitar\"  articles 
contiiiniiTg  but  a  small  arnmint  of  nitrngeoizeLl  matter — no  accumu- 
lation of  fiit  k  to  l>c  lookcil  for.  The  combhmtion  of  fat  with  the 
ciirbohydrate'?,  it  haa  been  seen,  eoudiice*  to  the  acciimnlation  of  fat 
in  the  body,  but  this  may  he  due  to  tlic  direct  appropriation  of  the 
fat  ingestedj  and  not  to  it*?  having  anything  to  do  with  promoting 
the  metamorphosis  of  the  carlx>hyd rates. 

Licbig  has  suggested  the  following  as  a  representation  of  the 
chemical  change  that  may  occur.  It  can  only  be  looked  upon,  how- 
ever^ a^  showing  how,  simply  by  the  separation  of  carbonic  acid  and 
oxygen  from  the  formula  of  a  carbohydrate,  the  fiirmula  for  fat  may 
be  left.  Tliere  i?^  no  evidence  t!iat  surli  is  the  actual  manner  in 
whifh  the  change  occurs.  Suj)pose,  he  says,  that  from  one  atom  of 
starcli  (Ci^lIjyO,,^)  we  take  one  atom  i>f  carl>onic  acid  ((XK)  and  seven 
atoms  of  oxygen,  we  Iiave  in  tlie  r«?siduc  one  of  the  emj)irical 
fornuilie  for  fat,  viz.,  CnHj^^O, 

Witliout  professing  to  be  able  (at  present,  at  least)  to  bring  for- 
war<l  anything  in  the  sliape  of  jiroof  that  the  liver  is  the  organ  in 
whicli  the  metamorjjliosis  of  sugar,  finally  or  almost  so,  into  fiit 
occurs,  there  are  grounds  for  believing  that  such  is  the  ca^e,  and 
that  the  formation  of  amyloid  substance  constitutes  the  preliminary 
step  ill  the  process*  For  some  yea i^  prtst  I  have  been  engaged  in 
conducting  researches  upon  this  sul>ject,  and  have  a  large  mass  of 
evidence  to  deal  with,  but  it  has  not  yet  assumed  a  shape  sufficiently 
definite  to  induce  me  to  coniniit  myself,  at  present,  to  any  decided 
exprej^sion  of  opinion  regarding  the  manner  in  which  the  final  result 
is  attained. 


It  now  only  remains  for  the  ultimate  use  of  the  carlwhydrates  to 
be  spoken  of.  In  leading  on  to  fat -production,  nothing  further 
need  be  said  about  their  final  applictitlon,  the  purposes  subserve<l  by 
fat  having  been  fully  gone  into  at  an  earlier  part  of  this  work. 
The  question,  however,  confronts  us,  whether  or  not  the  carbohy- 
dmtes  contribute  to  fim^e-production  by  undergoing  dirwt  oxidation 
in  the  system.  That  they  do  so,  we  have  nothing  exiM^ri mentally  to 
show;  and  taking  all  that  we  know  alxiut  them  into  aoeouut,  mj 
own  opinion  is  that  they  do  not. 
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Saccharine  matter^  in  which  form  the  carbohydrates  are  niainlj,  if 
not  wholly,  abeorljet]  from  the  alimentarj'  caiial,  h  naturally  de- 
taiued  and  metaninr|ihrLsed  by  the  liver,  and,  whenever^  it  hapf>ens, 
no  matter  in  what  way,  to  reacli  the  general  circulation,  it  h  imme- 
diately drawn  upon  and  eliminated  from  the  system  by  the  kidneys. 
This  appears  to  me  to  afford  a  strono:  argument  ngaini^t  the  oxida- 
tion of  i?aecharine  matter  oecmrring,  at  least  to  any  significant  extent, 
within  the  circulatory  system  as  one  of  the  fiinctiomil  operations  of 
life. 

Without  any  facts  to  support  it,  the  older  ehcmico-physiologists 
belicveil  that  sugar  %vos  disjKJScd  of  in  this  way.  Miallie,  for  in- 
stance, suggested  that  under  tlie  influence  of  the  alkali  and  oxygen 
of  the  blood  the  sugar  derived  from  the  inge^^ta  underwent  oxidation, 
and  that  diabetes  mellitus — a  disease  attended  with  tlie  esea|X'  of 
sugar  with  tlie  urine — was  due  to  a  defective  oxidizing  capacity,  from 
the  bliMxl  Ix'iag  defieient  of  its  iionnal  amount  of  alkalh 

Ijchnumn  has  refuted,  by  direct  cxjierimcnt,  this  theoretical  alle- 
gatioQ,  and  has  shown  (as  my  own  experiments  corroborate)  that 
agar,  introiluced  either  with  an  alkali  or  witliout  one  (for  the  result 
IS  the  same  in  the  two  eases),  into  the  circulation,  fails  to  undergo 
the  alleged  oxidation,  as  is  evidenc*ed  by  its  8ub8<x[uent  appearance 
in  the  urine.  Moreover,  as  regartls  non-oxidatiou  from  a  deficient 
lAmount  of  alkali  in  the  blood  Ifcing  the  cause  of  the  escaj>e  of  sugar 
leeiirring  in  dialx^tes,  this  also  rests  only  on  hypothesis,  for  Leh- 
numn  has  found  that  analytical  examinaticm  gives  no  evidence  of  the 
eiieieney  referred  to  in  the  amount  of  alkali  lielonging  to  the  l>lood 

the  disease* 

Whatever  the  series  of  cliaiiges  undergone — whether  oxidized  after 
dng  through  the  stage  of  fat  or  through  any  other  line  of  metit- 
^morphrjsis — supposing  complete  oxidation  to  occur,  it  may  be  consid- 
ered that  the  amount  of  force  evolved  will  always  be  the  same. 
Looking,  therefore,  at  these  comjjounds  as  foree-prfiducers,  wc  must 
take  them  in  their  original  state,  and  upon  the  amount  of  nnoxiclized 
ftxidizable  elementary  matter  tiny  contain  will  depend  their  value 
in  force-production.  In  all  of  them,  there  being  just  the  quantity 
uf  oxygen  to  represent  the  Cfpiivalent  of  the  hytb'ogen  iu  combina- 
tion as  water,  their  capacity  for  appropriating  oxygen  etjrresponds 
only  with  the  carbon  that  is  present.  In  iatty  comjwunds,  on  the 
other  hand,  there  exists  a  quantity  of  hydrogen,  as  well  as  carbon^ 
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free  for  oxidation ;  and  thus  these  latter  are  of  a  correspondingly 
higher  value  as  foroe-prLRlticers.  Nitrogenous  matter  also,  even  al- 
though disposed  of  l^s  it  is  within  the  i^ystem,  where  a  {xirtion  of  its 
oxidizable  elementarj^  matter  e,sca[>es  iineonsume*!  under  the  form  of 
urea,  possesses  a  higher  capacity  for  appropriating  oxj^gen. 

For  further  partieular^  coneerning  the  application  of  the  carbo- 
hydrates U}  f()i"ee-prc*tluctiou  the  reader  is  referred  to  the  discussion 
that  has  preceded  under  the  heads  of  nitrogenous  and  fatty  tnatters 
{vide  pp.  87,  104),  It  will  suffice  to  reinsert  here  a  tabular  repre- 
sen  tat  ion  of  the  rclativ^e  value  they  possess: 


Grape-sugar,  . 
Surch,   . 

Amount  of  oxjeeo  re- 
quired to  oxldlxe   100 
parts  m  oxidation  oc- 
curs within  the  hiidf, 

,      106 

,     120 

Uciita  of  heat  piTJ'l  11     ' 
tiou  of  1  g:nirun»> 
oxidallonoetnirs  .^ 

(I-^nLnklaiia  > 

.     8277 
,     8912 

Albumen, 

.     im 

.     42^3 

FuL,         ,         . 

,    :i03 

.   mm 

There  are  other  ternary  compounds  consumed,  which,  if  they  do 
not  hold  the  .signiticaut  po.»«ition  as  alimentary"  articles  held  hy  the 
priucipki^  already  cousitleretl,  are  yet  siistx^ptible  of  oxidation  within 
the  system,  and  will  thui?  contribute  in  some  degree  to  force-geuera- 
tion,  heiit  l*eiug  probably  the  form  of  force  to  wliich  they  ^ive  rise. 

lu  some  of  the:5e  compounds,  such  as  in  pectin  and  vegetable 
acids,  the  oxygen  is  in  excess  of  that  rw^uired  to  form  water  with 
the  hydrt^n* 

Pectin  fi^rras  the  Imls is  of  vegetable  jellies.  It  is  met  with  in  most 
fruits  and  tnany  ve<^etablcs,  but  docs  not  exist  to  an  extent  sufficiently 
large  to  be  of  much  importance  in  an  alimentary  point  of  view, 
Fremy's  old  formula  for  pectin  was  C^^l^f^ti »  "^'^der  the  new  nota- 
tion it  is  now  given  as  follows:  QJSL^Jli^^  4Si.fi. 

Organic  acids,  euch  as  cOtle  acid  (C„Hp„,  SIIO)  [H^CgH-O^]; 
kirinnc  acW  (C.H^O,,,  2HO)  [H,C,H,OJ;  nudic  add  {t\l\p ^,2110) 
[HjCjH^OJ,  and  otlici*s  of  less  extensive  distribution,  are  met  \i*ith 
in  various  vegetable  juices.  Laiiic  acid  (C^HgO^)  [HC^HjOj]  and 
oeHic  acid  (C^HjOj-f  HO)  [HC^H^OJ,  although  carboliydrates,  aj>- 
|x*ar  to  behave  like  the  above-cnnmeratcd  acids  within  tbc  system, 

Wohlear  asserts,  with  regard  to  these  principles,  that  when  they 
are  Ingested  iu  a  free  state  they  pass  through  the  system  and  appear 
mnebangod  iu  the  urine ;  whereas  it  is  well  known  that  when  they 
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are  iutrodiiced  in  conibinatiou  with  alkalies — that  is,  as  alkaline  salts 
— they  undergo  oxidation,  the  alkali  escaping  with  tlie  urine  in  com- 
bination  with  earboiiic  acuL  Within  thiiteeii  luitHitcs  after  taking 
half  an  ouncie  of  lactate  of  soda  Leliinann  fouiid  that  his  urine  had 
acquired  an  alkaline  reaction  from  the  presence  of  alkalhie  carbon- 
ate, Lehmann  also  fonndj  in  cx[>eritnents  on  dogSj  that  the  injcctiaii 
of  lactate  of  soda  into  the  jugnhir  vein  was  followed  in  five,  or  at  the 
mmt  twelve^  minutes  by  an  alkaline  behavior  of  the  urine,  showing, 
nnlike  what  oci^urn  with  sugar,  that  the  direct  intnxluction  into  the 
general  circulatory  sys^tem  is  attended  with  the  same  result  as  iotro- 
d  net  ion  into  the  alimcHtary  canaL 

Afcohol  (Q\Bfi,)  [Cfl.O],  looked  at  eheraically,  stands  on  the 
other  side  of  the  carbohydratt^,  and  may  be  regarded!  as  holding  a 
position  intermefliate  between  the  earbohydratej?  and  the  fats.  From 
its  composition,  which  is  given  abt>ve,  it  is  seen  to  be  a  less  oxygen- 
ated lx»dy  than  the  carbohydrate.s,  and  more  highly  so  than  the  Ihts. 

There  has  been  much  discussion  as  regards  the  destination  of  alco- 
hol in  the  animal  economy.  It  was  one  of  Liebig's  prr*positi<ins  that 
it  is  consumed  by  oxidation  like  any  other  non- nitrogenous  alinien- 
tarj^  principle.  **  Alcohol/*  he  says,  **stiiuds  only  second  to  fat  lusa 
respiratory  materiaL^'  Liebig,  however,  adduced  no  physiological 
evidence  in  support  of  his  assertion,  but  based  it  as  a  general i/^itiou 
00  cliemical  considerations. 

That  alcohol  should  occupy  the  position  thus  defined  seemed  so 
reasonable  that  Liebig's  view  originally  met  with  general  and  un- 
que^ioned  ac^ceptance.  A  rt'actionj  however,  was  starteil  by  the  dis- 
covery of  MM,  I^Uemand,  Perrin,  and  Duroy,  that  alcohol  passes 
off  from  the  b*xly  in  an  unchange<l  state  after  being  ingeste<].  Itwtis 
found  in  observations  bc^th  upon  man  luid  the  dog  that  when  a  mod- 
erate quantit}'  of  alcohol  had  been  administered,  it  was  rec<jgnizable 
in  the  pulmonarj'  and  cutaneous  exhahitions,  and  also  in  the  urine 
for  some  hours  afterwards.  Hence  was  supplied  the  ground  for  the 
denial  that  alcohol  constituted  a  food ;  and  in  liarmony  therewith  it 
was  further  found  that  it  remained  untmnstbrmed  in  the  system,  so 
as  U>  be  discoverable  in  the  brain  ibr  a  period,  it  is  stated,  of  as  many 
a&  thirty-six  hours  after  its  ingestion. 

Dr.  Eklward  Smith  repeated  these  experiments  of  Lallemand  and 
the  others,  and  obtained  similai*  results.   The  test  that  was  employed 
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consisted  of  one  part  of  bichromate  of  potash  dissolved  in  three 
liiindred  parts  of  strong,  pure  .sulphuric  acid.  Chromic  acid  being 
liberated  by  tliis  adniixturCj  a  cherry-red  colored  liquid  is  prtxlueed. 
This,  in  contact  with  alcohol,  l>ecoines  changal  to  an  emenild  green 
froDi  the  reduction  of  the  chromic  acid  to  the  oxide  of  ehromitiin  that 
ensnes.  Dr.  Smith  asserts  that  he  has  frequently  detected  ahx^hol  in 
the  breath  for  four  hours  after  1 J  oz,  liad  lm:m  taken*  Lallemand 
showed  its  presence  in  the  exhalation  from  the  skin  by  coiifinitig  a 
dog  in  a  cloned  case  through  which  a  current  of  air  wn.*  made  to  pass, 
and  sul:>sequently  traverse  tlie  test.  Dr»  Smith  inclosed  a  man's  arm 
in  an  impermealile  bag,  and  similarly,  with  a  current  of  air  {tossed 
through,  readily  obtained  an  indiciition  of  the  escape  of  alcohol. 

If  the  alcohol  ingested  escape  from  the  Ix^ly  in  an  uimltered  state, 
it  cannot,  of  course,  be  Itmked  ujion  as  po.s8es^ing  any  alimentary 
value.  Dr.  E,  Smith  sides  with  the  French  oliservers,  whose  exiK^i- 
ments  he  has  confirniGil  in  taking  this  view.  He  considers  that  it 
does  not  inei'case  the  prcMhn.'tiun  of  lieat  in  the  Ijfxly  as  a  chemical 
agent,  but  by  the  power  it  possesses  of  stimulating  the  activity  of  the 
vitiil  fnnctions.  In  his  ex]>erimeuts  on  respiration  he  fnund  that  in 
every  dose  up  to  the  usual  one  in  taking  spirits  and  water  it  increased, 
but  only,  he  says,  to  a  moderate  degi^ee,  t!ie  amount  of  carbonic  at^id 
evolve<l,  and  this  he  ascribes  to  a  similar  cause. 

Lo+iking  at  the  very  hirge  quantity  of  alcohol  under  the  form  of 
various  Ix^verage^  that  is  consumed  amongst  us,  and  consumed  under 
the  iilea  that  it  is  an  article  ca])al)leof  being  turnecl  to  useful  account 
in  the  system,  the  quest  ion  belbre  ns  becomes  one  of  extensive  in- 
terest and  importance.  Now,  suppose  it  be  concedal  that  evidence 
has  been  adduced  sufficiently  decisive  to  show  that  alcohol,  after 
being  ingeste^l,  escajx^s  from  the  body  through  various  channels  ;  this 
would  tl>rm  all  that  it  can  be  contended  has  been  diseovercn:!.  Neitlier 
of  the  j>ersons  whose  observations  have  l^een  referred  to  has  collected 
the  altiihol  or  done  anything  towards  showing  that  what  escapes  is 
equivalent  to  that  which  enters. 

Dr.  Austie*  directs  attention  to  the  experiment  of  M,  Baudot,  and 
gives  the  ^C'^iiItJii  of  a  reix;tition  with  ra^Mlificmtions  of  his  own  which 
throw  doubt  upon  the  soundness  of  the  opinion  of  M.  Lallemaud 
and  othei*s.     It  is  asserted  that  the  chromic  acid  test  is  one  of  ex- 
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trerae  delicacy,  being  affected  by  the  presence  of  the  minutest  quan- 
tity of  alcohol,  and  that  it  is  only  whfii  nn  excessive  quantity  of 
loohol  has  bi^en  administered  that  its  e^s*'ape  is  to  Ix^  recogni;?t^  by 
ly  other  means.     It  is  nko  coutendcd  that,  thmngh  tlie  delicacy 
of  this  test,  the  quantity  escaping  may  easily  be  overrated — that 
Jthough  a  reaction  is  di^titictly  obtainable  with  the  test,  in  reality 
ily  a  fraction  of  that  which  cntei*s  is  eliniiuatcdj  and,  if  such  be 
be  case,  there  is  nothing  to  prevent  lis  from  regarding  ah?ohol  as 
iving  an  alimentary  value. 

Considering  the  diffusible  property  which  alcf>hol  possesses,  it  is 
&t  inconnistent  that  a  small  portion  should  escape  and  yet  that  the 
tide  should  form  a  utilizable  agent  in  the  body.     It  certainly  may 
reasonably  etjn^iidered  tlmt  evidence  of  a  stronger  nature  than 
tliat  which  has  Ix'cn  adduced  should  Ije  brought  forward  before  it 
would  be  right  to  look  njxjn  alcohol  as  devoid  of  alimentary  value. 
Dr.  Parker,  in  eonjnnctiou  with  Oniut  Wollowic?^,  Ivas  rwently^ 
[?uted  an  inquiry  into  the  action  of  alcohol  on  the  human  botly, 
cid  the  question  of  elimination  is  touched  ujKin  as  one  of  the  points 
osideration.     Although  they  confirm  previous  ol>servers  in  rec- 
Izing  it,  after  its  adniiuistnition,  by  mcjms  of  the  chromic  acid 
t,  in  the  urine  and  the  exhalations  from  the  lungs  and  skin,  and 
further  find  it  to  a  slight  extent  in  the  alvine  dejix-tions,  yet  their 

KlifH^rvations  were  only  of  a  qualitative  natuix?,  aiid  ilid  not  enable 
bem,  they  say,  to  solve  the  difficult  pi-oblem  as  to  whether  all  the 
lerihol  passes  off  or  whether  some  is  detained  and  destroyed. 
In  a  later  communication  on  the  action  of  claret  winc^  they  state 
^^tliat  tlicy  obtained  a  marked  reaction  with  the  chromic  acid  tt^t  from 
^Kbe  condensed  perspirati(m  of  the  arm,  when  no  alcoholic  fluid  had 
^Hbcen  tiiken  for  twent>'-six  days  previously.  Tliey  are,  therefore^  kxl 
^^0  suggest  that  the  jjerspi ration  may  at  times  contain  some  non-a!co- 
liolic  substance  capable  of  exerting  the  same  reducing  action,  and 
oncliide  tliat  fresh  exiXTiments  are  necessary  to  determine  the  re- 
to  }ye  placed  on  the  test  when  applied  to  the  Cf:)ndensed  per- 
ion. 
Communications  have  since  been  published  in  the  **  Proceedings 


1  Proceedings  of  the  Royal  Society,  No.  120,  May,  1B70. 
*  Ibid.,  No.  123,  June,  1870. 
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of  the  Royal  Society,"*  giving  the  results  of  Dr.  Duply's  experiments. 
Dr,  Diipre  agrees  with  Aostie  and  Thudichum  in  this  countn-,  and 
Schulinus  and  Bandot  abroad,  in  believing  that  the  chief  portion  of 
the  alcohol  ingested  undergoes  eonstimption  in  the  body. 

Dr,  Dupre  starts  with  the  proposition  that  "  obviously  three  re- 
sults may 'follow  the  ingestion  of  alcohol*  All  the  alcohol  may  be 
oxidizedj  and  none  be  eliminated,  or  a  i>ortion  only  may  be  oxidized, 
and  the  rest  be  eliniiDated  unaltered ;  or,  lastly,  all  may  be  elimi- 
nated again  unalterixl.  Assuming  the  hist  to  be  the  case,  it  would 
follow  tliat  if  a  certain  quantity  of  alcohol  be  taken  daily,  the  amount 
eliminated  would  increase  from  day  to  day,  until  at  last  the  amount 
eliminatc*l  daily  would  equal  the  daily  consumption,  be  this  five, 
ten,  or  more  days.  If,  on  the  other  hand,  all  the  alcohol  consumed 
is  either  oxidized  or  eliminatetl  within  twenty-four  hours,  no  increase 
in  the  daily  elimination  will  take  place,  in  consequence  of  the  con- 
tinuance of  the  alcohol  diet." 

**  Assuming,  for  the  sake  of  argument^  that  all  the  alcohol  is  clim- 
inatal,  and  that  such  elimination  takes  ten  days,  it  would  follow,'' 
aptly  observes  Dr.  Dupre,  "that  if  a  certain  quantity  of  alcohol  be 
taken  daily,  the  amount  eliminate*!  would  increase  from  day  to  day 
until,  firom  the  tenth  day  on\iiird,  tlie  quantity  eliminated  daily 
would  ec[Ual  the  daily  consumption ;  in  other  words,  the  quantities 
which  would  be  eliminated,  if  this  theory  were  correct,  might  be 
measured  by  ounces  instead  of  by  grains,  and  even  the  most  onlinary 
prooeaBes  of  analysis  could  not  fidl  to  yield  considerable  quautities  of 
alcx)hoL'* 

Now,  from  the  results  obtained  in  two  series  of  experiments  con- 
ducted upon  himself,  Dr.  Dupre  suras  up  as  follows: 

**The  amount  of  alct^hol  elimuiateil  ix?r  day  does  not  increase 
with  the  continuance  of  the  al(x>hol  diet ;  therefore,  all  the  alcohol 
consumed  daily  must  of  net*essity  be  disposed  of  daily,  and  as  it  cer- 
tainly is  not  eliminated  within  tliat  time,  it  must  be  destroyed  in  the 
aystem. 

"  The  elimination  of  alcohol  following  the  ingestion  of  a  dose^  or 
doses,  of  alcohol,  oefises  in  from  nine  to  twenty-four  htmrs  after  the 
last  doee  has  been  taken. 


>  **0n  the  EHmiDAtiQiv  of  Alcobol/'  hj  Dr.  A. 
Ho.  181,  p.  107,  IBTS*  «ad  l7o.  ISS,  p.  S68,  ISTi. 
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The  amount  of  alcohol  eliminated,  in  l>oth  breath  and  urine,  is  a 
minute  fraction  only  of  the  amount  of  alcohol  taken," 

In  agreement  with  what  had  been  noticed  by  Dr.  Parke*!?  and 
Cbunt  WoUowicz,  Dr.  Duprc^  found,  in  the  coui^i^e  of  his  experi- 
nts,  that  after  six  weeks  of  total  abstinence  from  alcohol,  and 
en  in  the  case  of  a  teetotaler,  a  substance  was  eliminated  in  the 
iue,  and  perhaps  also,  it  is  s^tateil,  in  the  breath,  which,  though 
iparently  not  alcohol,  gave  all  the  reactions  ordinarily  used  for 
e  detection  of  traces  of  alcohol.  "  It  passes  over,"  Dr»  Diipr6 
,  **  with  the  first  portion?^  of  the  distilhite;  it  yields  acetic  acid 
oxidation,  gives  the  emerald-green  reaction  with  the  bichromate 
of  potassium  and  strong  f^ulphurie  acid,  yields  iodoform,  and  its 
aqueous  solution  has  a  lower  specific  gravity  and  a  higlicr  vapor 
tension  than  pure  water.*'  Dr.  Dupre  further  remarks  tluit  "  the 
nee  of  a  sufetance  in  human  urine,  and  the  urine  of  various 
imals,  which  yields  iodoft>rm,  but  is  not  alcohol,  had  already  been 
isoovered  by  M.  Liclx^n.  The  quantity  present  in  urine  is  bow- 
er, so  small  that  the  precise  nature  of  this  substance  has  not  as  yet 

determined." 
From  a  review  of  the  evidence  as  it  at  present  stands,  it  may  rea- 
inably  be  inferred  that  there  is  sufficient  before  us  to  justify  the 
mcla^ion  that  the  main  portion  of  the  alcohol  ingestcnl  bi'comcs 
troyed  within  the  system,  and,  if  this  l>c  the  t^isc,  it  may  lie  fairly 
omed  that  the  destruction  is  attendt^t  with  oxidation  and  a  eor- 
iding  liberation  offence,  unless,  indeed,  it  should  undergo  met- 
lorphosis  into  a  principle  to  Ix*  temporarily  retained,  but  neverthe- 
less ultimately  applied  to  force-production.  The  subject  appears  to 
me  to  be  open  to  physiological  as  well  as  chemical  investigation,  and 
>bably  some  additional  light  may  be  hereafter  thro\\Ti  upon  it  by 
>p roach  through  the  former  channel. 


THE 
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Although  it  is  to  the  play  of  changes  taking  place  in  organic 
matter  that  the  munife^statiuns  of  life  are  to  be  traced,  yet  organic 
matter  alone,  it  has  been  fyinicl  expiTitnentally,  will  not  suffice  for 
supplying  all  that  is  wimteil  for  the  oeeiirrence  of  living  action.  In- 
organic matter^  under  tlie  form  of  water  and  certain  saline  principles^ 
constitutes  an  indispensable  part  of  a  living  Ijeing,  and  hence  must 
enter  into  the  coin prksit ion  of  fotxl. 

Water,  besides  fulfilling  many  other  subsidiary  offices^  is  essential 
for  the  occurrence  of  iiiolecular  change  or  mobility— the  c^^scnce  of 
the  miiniiestatioiis  of  life.  In  tlic  absence  of  water  a  state  of  molec- 
ular rest  which  means  an  absence  of  vitiil  activity  prevails.  Water 
does  not  in  itself  imdergo  any  chemical  alteration,  and  henr*c  is  not 
susceptible  of  liberating  force — does  not,  in  otber  words,  constitute 
a  force-producing  agent,  but  it  contributes  to  chemical  change  by 
supplying  a  necessary  condition  for  its  occurrence  in  other  bodies. 

Saline  matter  stnnds,  if  not  to  the  full  extent,  nearly  so»  in  the 
same  jmsition  as  water  as  regards  the  non-possession  in  itself  of 
force-proilucing  properties.  Some  of  the  saline  matter  of  food,  it 
is  true,  may  Ix*  susceptible  of  oxidation,  and  tliereby  give  rise  to  the 
liberation  of  force,  but  this,  it  may  be  considere<l,  is  not  the  particu- 
lar office  which  saline  matter  is  designetl  to  fulfil.  It  forms  a  necee- 
siiry'  part  of  the  organism,  without,  Iiowever,  constituting  the  souix'e 
of  tlic  manift*statioo  of  power.  It  exists  intimately  ineor|j<jrated  with 
the  organic  principles  comprising  the  different  component  parts  of 
the  fabric,  and  enters  as  an  t^sential  elemeot  into  the  constitution  of 
the  secretions.  It  may  be  lookeil  upon  in  the  light  of  an  integraut 
portion  of  the  structure  of  the  machine,  other  agents  lK?ing  concerned 
in  supplying  the  moving  power. 

Mineral  matter  is  thus  required  to  be  furnishiHJ  (or  the  growth 
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and  nutrition  of  the  constituent  parts  of  the  organisra,  and  also 
T  the  formation  of  the  secretions.     It  is  requireil  by  the  plant 
well  as  by  the  animal,  and  hen<^e  we  find  in  all  natunil  organic 
acts  a  certain  admixture  of  mineral  mutter.     It  hereby  follows 
lat  whether  the  food  be  derived  from  the  animal  or  tlie  vegetable 
ingdoni,  there  exists*,  entering  into  its  eonstitution,  a  definite  pro- 
rtion  of  mineral  matter;  and,  just  j^ueh  as  is  required  by  the  ani- 
mal being  has  been  drawn  from  the  inorganic  kingdom  by  the  plant, 
whereby,  without  going  further  than  the  organic  substance  itself,  tJie 
animal  meeti^  with  the  mineral  niatter  that  is  needed. 
.         Of  the  various  saline  principles  neecssarvj  the  chief  consist  of  t^jm- 
^^inations  of  lime,  magnesia,  potash,  soda,  and  iron,  with  chh^riue, 
^^hosphoric  acid,  carbonic  acid,  and   in  smaller  quantity,  sulphuric 
^acid.     Each  has  its  share  of  importance,  but  lime  and   phfisphnric 
^Brid  may  l>e  hwiked  upon  as  occupying  the  highest  position  in  this 
^Be^pect.     From   no  strtietural  element  of  the  btwly  is  phosphate  of 
^■EmCy  it  woukl  apjwar,  absent,  and  its  incorporation  with  the  nitro- 
^^^ous  constitnent  principles  is  so  mttmatc  that  much  difficulty  is 
"     experienced  in  effecting  a  complete  separation  without  involving  the 
destruction  of  the  compound.      Casein  is  a  nitrogenous  principle 
which  U  coaspicuous  for  the  tenacity  with  which  it  holds  a  large 
quantity  of  phnsiihate  of  lime  incorporated  with  it.     From  what  is 
L^b^ervcd,  indee^l,  in  the  relations  of  the  organic  and  mineral  prin- 
^Ipple^  to  each  other,  it  seems  that  in  many  instaucesan  actual  chemi- 
cal union  of  the  two  exists. 

On  account  of  wljat  has  lxH:'n  mentioned,  the  chemist,  iu  conduct- 
ing an  analysis  for  the  determination  of  the  mineral  matter  that  is 
,  preseDt  in  an  organic  product,  subjects  it  to  a  preliminary  process  of 
nemtion.     After  being  thus  treated,  however,  no  knowledge  is  to 
rivetl  of  the  precMse  state  or  mode  of  arrangement  under  winch 
ineral  matter  originally  existcfL     Even  the  mineral  combiua- 
found  may  not  identically  correspond  with  those  present  in  the 
uct,  ibr  in  the  process  of  incineration  etlk*ts  are  priKluecHl  which 
to  new  coraixmnds  being  formed.     There  is  the  re<lucing  inftu- 
lOf!  of  carbon,  for  instance,  in  operation  upon  the  sulphates.    There 
a  production  of  carbonic  aci*!  from  tlie  oxidation  of  earbon- 
os  matter;  and  the  saline  principles,  under  the  elcvatiHl  temper- 
re  to  which  they  are  exposed,  are  likely  to  react  to  some  extent 
ipon  each  other. 
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That  the  various  kinds  of  saline  matter  must  fulfil  a  si>ecific  ofBt-se 
in  the  ec*ononiy  of  life  mav  tx?  looked  upon  as  shown,  if  proof  of  it, 
indeed,  were  waute<l,  by  the  special  manner  in  which  it  is  distributed. 
Although  so  closely  allied  in  their  chemical  properties,  jiotash  and 
»oda  cannot  \ye  made  to  replace  each  other  in  the  living  system,  and 
the  same  is  lfkewi.se  noticeable  in  the  cm^e  of  lime  and  magnesia.  In 
the  process  of  vegetable  alimentation  a  qualitative  and  quantitative 
selection  L$  made  by  the  organism  from  the  soil  around.  Whilst  in 
some  plants  i»ne  kind  of  mineral  matter  may  preponderate,  in  others 
it  may  be  another  kind,  and  to  Bueh  an  extent  may  this  preponder- 
anoe  reach  as  to  have  led  to  plants  being  characterised  as  potash 
plants,  lime  plants,  siliceous  plants,  and  so  on.  In  the  animal  organ- 
ism a  like  inecpiality  of  distribution  is  also  observable.  Thus,  in 
the  blood — and  here  the  eircurnstimces  are  of  the  most  favorable 
nature  for  an  ecpial  distribution  of  saline  matter,  If  a  sjieeial  appro- 
priating action  were  not  in  operation — it  is  tbond  that  phosphates 
and  potash  salts  predominate  in  the  c?)orpnscles,  and  chlorides  and 
soda  salts  in  the  plasma  around.  Again,  as  regards  the  distribution 
of  potash  and  soda  generally,  it  is  notiwabkj  that  the  former  is  the 
alkali  Ix^longing  particularly  to  the  formed  tissues,  the  latter  to  the 
infiltrating  fluids. 

It  is  no  mere  indiscriminate  diffusion  of  saline  matter,  therefore, 
that  has  to  be  dealt  with.  Saline  matter,  on  the  contrary,  is  evidently 
oouceruetl  as  one  of  the  factors  of  the  formative  operations  carried  on, 
and  no  fomi  can  satisfy  the  requirements  of  life  that  does  not  coutiiu 
an  ajipropriatc  amount  of  certain  saline  principles. 

In  the  egg,  and  also  in  milk,  we  have  artick*^  provided  by  nature 
for  the  special  purpose  of  being  employed  in  the  construction  and 
subsequent  maintenance  of  the  animal  organism.  Milk  is  complete 
in  it.self.  In  it  exists,  bejsidcs  the  orgmiic  principles,  all  the  inorganic 
matter,  including  both  salines  and  water,  that  is  needed.  The  egg, 
taken  as  a  wliole,  stands  in  a  similar  position,  but  it  is  not  so  with 
regard  to  tlie  cc»ntents  exclusive  of  the  shelb  It  is  well  known  that 
from  the  egg  all  the  constituent  [mrts  of  the  young  animal  are  formed 
— it*  skeleton  as  well  as  its  various  soft  textures.  Now,  for  tlic  ei>n- 
Btruetion  of  the  skeleton  an  amount  of  earthy  matter  is  required  which 
does  not  exist  preformed  in  the  soft  contents  of  the  egg,  but  has  to 
be  drawn  from  the  shell.  During  the  pnxsess  of  incubation,  with 
the  co-operation  of  the  atmospheric  air  which  i>ermeat€s  the  shell,  it 
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spears  that  the  phosphorus  pi'esent  hi  the  yolk  gradually  undergo^ 
oxidation  and  becomes  converted  into  plimphoric  acid.     This  aats 
Iprm  and  dissolves  tlie  airbonato  of  lime  iK^longint^  to  tlie  ^hell, 
hieh  thus  as  incubation  proceeds  becomes  thinner  and  tliiriner.    As 
Liebig  therefore  remarks,  if  it  be  compared  with  milk,  both  the  cen- 
ts and  the  shell  must  be  reckoned  to  bring  them  into  an  analogous 
ition. 

ha8  lately  l>een  urged  by  Liebig^  that  saline  matter  hm  foiled 
receive  its  due  eonsideratiuo  as  a  nutritive  element  of  fotxl.     It  is 
fectly  true,  as  he  lian  pointed  out,  that  in  the  preparation  of  fcrnl 
human  conf^umption  the  natural  article  is  often  considerably  de- 
lated in  nutritive  value  by  the  abstraction  that  may  happen  to 
e  *>e<*urred.     Meat  soaktnl  or  lioiled   in  water  loses  more  or  less 
its  {Soluble  jMirtinii,  and,  ineludtM^l  in  tlu.s,  are  its  nutritive  salts, 
meat,  on  this  account,  is  of  higher  value  than  l>oiIed.     In 
process  of  salting  a  porfioji  (about  15  per  cent,,  Liebig  says)  of 
Xiutritive  juice  escapes  into  the  brine.     In  the  Ijoiling  of  vcgeta- 
••liutritive  principles^  and  particularly  the  nutritive  of  salts,  are 
ovchI  by  the  water.     The  separation  that  is  effeiited  in  the  dress- 
of  flour  leaves  this  pro<luct  in  an  inferior  posifinn  to  the  grain 
m  which  it  h  deriveth     Both  the  saline  and  nitrogenous  mattera 
belonging  to  whetit  are  chiefly  encountered  in  the  outer  or  tegumen- 
part  of  the  grain,  and  are,  therefore,  more  or  less  excluded  from 
hite  bread.    It  is  a  scientific  fact,  Liebig  remarks,  wiuch  Magendie 
has  proved  by  experiment,  that  a  dog  dies  if  fed  on  white  bri^, 
while  its  health  does  not  sntfer  at  all  if  its  food  consist  of  brown 
►d,  or  bread  made  of  unbolted  flour.     Liebig  also  asserts  his  be- 
that  many  millions  more  men  could  be  daily  fed  in  Germany  if 
ft  were  only  possible  to  persuade  the  population  of  the  advantage 
'hich  bread  made  of  unbultcd  flour  has  over  that  urrlinarily  eaten. 
This  doc*trine,  however,  is  liartlly  to  Ije  accepted   in   the  precise 
ras  that  Liebig  has  proposeil  it.     It  must  certainly  Ijc  conceded 
f  our  fo<Kl  consisteti  only  of  eggs,  we  should  recpiire,  in  order 
satisty  the  requi laments  of  nutrition,  to  place  ourselves  in  the 
e  j>o«ition  as  the  developing  chick,  and  consume  the  shell  as  w*ell 
its  contents.     Again,  if  corn  formed  our  staple  fi)o<l,  n.<  it  may 
ppen  to  do  in  the  case  of  the  horse^  ttc,  we  should  be  obliged  to 


•  ♦«  On  tlie  Nutritive  7 alue  of  different  Sortfl  of  Food,"  Lancet,  vol.  i,  1869. 
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consume  the  whole  of  the  grain  to  obtain  all  the  nutritive  principles 
we  require.  It  is  a  mixture  of  animal  and  v^table  food,  however, 
which  forms  our  natural  diet,  and  the  diet  which  is  actually  em- 
ployed by  the  great  majority  of  mankind.  Now,  if  we  are  supplied 
with  the  nutritive  salts  through  meat  or  the  other  articles  consumed, 
we  can  spare  them  without  detriment  from  our  bread.  Nor  need 
there  be  waste  involved  in  this  proceeding.  If  our  taste  leads  us  to 
prefer  bread  made  from  white  flour,  and  thereby  to  reject  the  outer 
part  of  the  grain,  it  does  not  follow  that  in  so  doing  we  are  commit- 
ting an  act  of  dietetic  prodigality,  for  what  we  do  not  use  ourselves 
may  be,  and  in  reality  is,  turned  to  account  in  feeding  animals  that 
are  either  kept  to  serve  some  useftil  purpose,  or  reared  for  consump- 
tion as  food ;  and,  in  the  latter  case,  the  nutritive  salts  which  we 
originally  rejected  in  separating  the  bran  from  flour  may  actually 
reach  us  after  all  amongst  the  constituents  of  animal  food. 


ALIMENTARY  SUBSTANCES. 


Alimentaey  substances  comiirt&c  jinxlucta  of  the  aiiiiiiftl  and 
vegetable  kingdonis  in  which  the  various  alimentary  prindplef?  are 
eombinecl. 

It  18  to  the  consideration  of  these  products  that  attention  will  now 
be  directed  ;  and  first  to  be  des-cribe*!  will  be  those  derived  froni  the 
animal  kingdom. 


ANIMAL  ALTMEXTARY  SUBSTANCES, 

Animal  food  being  identiml  in  conijx«ition  with  the  structures  of 
the  IxkIv,  nxj aires  neitlit-r  udrlition  nur  subtraction  to  enable  it  to  ad- 
minii?ter  to  the  purposa-i  of  nutrition. 

The  chief  cliaracteristie  of  animal  food  is  the  large  amount  of  ni- 
trogenous matter  it  contains.  This,  it  is  true,  adapts  it  for  the  con- 
struction and  maintenance  of  the  body,  but  food  is  also  nxiuired  for 
force-product  ion,  arid  provided  a  certain  amount  of  nitrogenous  matter 
be  suppb'ed,  the  force-production  is  better  derived  from  one  or  other 
of  the  forms  of  non-nitrogenous  matter.  Such  may  be  effected  by 
the  presence  of  a  certain  quantity  of  fat  with  the  nitrogenous  matter, 
and  with  a  pro|>cr  cond)i nation  the  adjustment  may  be  made  from 
animal  food  alone,  so  jls  just  to  nuK^t  the  requirements  without  incur- 
ring waste  on  either  sidt;*  Hence  the  advantage  of  tlie  eiimmon 
iwaolice,  which  is  doubtless  due  to  something  more  than  accident,  of 
eating  some  kinds  of  foml  rich  in  fatty  matter,  as  bacon  or  pork,  with 
food  such  as  chicken,  rabbit,  etc.,  which  consists  almost  entirely  of 
nitrogenous  matter. 
Animal  focxl  is  made  up  of — 

1.  The  various  (larts  of  animals; 

2-  Eggs;  and 

3.  Milk  with  the  products  from  it— viz,,  cream,  butter,  and 
cheese. 
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Honey  is  also  enamerated  by  Payen  amongst  the  articles  bt»long^ 
ing  to  animal  food,  but  this  ^ub^tance  h  in  reality  a  vegetable  prod- 
uct, having  only  been  collected  and  stored  up  by  the  animal  to 
wbo^  industry  we  owe  it. 

The  food  falling  under  the  first  head  is  popularly  cla^ifieil  into — 

Meat, 

Poultry, 

Game, 

Wild-fowl. 

Fish,  and 

SheU-fish. 

Like  popular  classifications  in  general,  this  will  not  bear  close  in- 
spection; atill,  for  the  description  about  to  be  undertaken,  it  forms, 
upon  the  whole,  the  most  convenient  arrangement  to  follow. 

3rEAT. 

The  meats  we  ordinarily  consume  are  all  derived  from  vegetable 
feeders.*     They  consist  of— 

Beef, 

Mutton, 

Veal, 

Lamb, 

Pork, 

Bacon,  and 

Veniifou. 

Itabbit  and  hare  uuiy  Ix*  conveniently  considered  with  game. 
Turtle  is  employeil  i5)r  the  preparation  of  soup.  The  flesh  of  a  very 
large  numlxT  of  otlier  animals  than  those  yielding  the  meats  above 
namc*d  is  likewise  eaten  in  various  parts  of  the  globe.  A  seimrate 
section  will  be  hereafter  devoted  to  this  subject. 

The  rtesh,  buncs,  internal  or  visccnil  organs^  and  cven^  as  from 
the  j>ig,  the  bloml  of  the  slaughtereil  animal,  are  all  turned  to  account 
as  food.  They  each  recpiire  consideration.  First,  however,  remarks 
will  Ix*  made  on  the  influence  of  age,  sex,  size,  season,  motle  of  life, 
nature  of  feeding,  and  mode  of  death,  upon  the  flesh  of  animals. 

^  The  pig  ii,  iirictly  speaking,  an  omnivorous  nnitnal,  but  riMired  for  the  pur- 
pose of  food,  it  ought  to  be  »  vegeUibk  feeder  ;  odiil,  bowevor,  h  often  given  to 
it  with  other  food. 


MEAT. 


149 


Tbe  flesh  of  young  auimale  is  more  teinler  than  that  of  old,  but 
iperience  shows  that  it  is  more  re^ii^tiint  to  the  digestive  powers. 
Teal  and  lamb,  for  inetanre,  are  found  by  the  dy.^^peptic  to  tax  the 
[>mach  more  than  Wf  and  mutton.     The  flesh  of  an  agtnl  aninral, 
Hii'lJI  well  knowoj  may  bo  so  tough  as  to  render  it  ahuoHt  refutable. 
The  tissues  of  young  animals  are  more  gelatinous,  less  stimulating, 
and  of  less  nutritive  value  than  tlmse  of  the  adult  and  ageil,  whieh, 
instead,  contain  a  larger  amount  of  fibrin  and  of  the  flavoring  prin- 
ciple, osmazome.     The  flesh  of  very  young  animals,  ind<_'etl,  contains 
so  little   fibrin  and  osmazome  as   to  be  almost  unpleasantly  soft, 
flabby,  and  insipid. 

Animals  of  middle  age  aflord  the  most  digestible  and  lM?st*flavored 
Beef  of  the  larger  bretnls  of  oxen  is  in  greatest  perfection  at 
I  g^ven  years  old ;  that  of  the  snuiller  breeds,  a  year  or  two 
rlier.  Cow-beef  can  scarcely  l^e  too  young.  Wether  mutton  is 
Lat  four  to  five  years  old;  ewe  muttoti  at  aVjout  two  years  ohL 
.  greatly  influences  the  quality  of  the  flesh,  that  of  the  female 
bdng  more  delicate  and  finely  graininJ  (the  hen  pheasant  is  very 
noticeably  more  tender  and  delicate  eating  than  the  male  bird)  than 
that  of  the  entire  male,  which,  during  the  time  that  the  genital 
oigana  are  in  a  state  of  functional  activity,  may  be  so  coarse  and 
rank  as  to  render  it  almost  uneatable.  The  buck,  bull,  and  mm 
brm  examples.  Castration  deprives  the  meat  of  this  strong  flavor, 
improves  it  altogether  for  edible  purposes.  Siniying  also  ira- 
I  proves  the  edible  qualities  of  the  female  animal.  These  operations, 
L^erefore,  jmrtieularly  that  of  castration,  are  commonly  i>erforme<l 
^Bfaere  the  animals  are  destined  to  si'rve  only  as  RkxI.  They  are 
^Hren  practiced  in  the  case  of  the  bird.  Tbe  capon  and  )K>ulard  are 
^examples  ;  and  it  is  well  known  that  in  tliis  mutilatcil  state  the 
imai  becomes  larger,  fatter,  and  more  tender  than  where  the 
raal  organs  remain  intact. 

The  flesh  of  an  animal  is  generally  coarse  in  iiroportion   to  its 

«ize.     The  difference  in  this  respect  in  the  flesli  of  the  larger  and 

smaller  quadru[>eds  is  sufficiently  striking.     The  remark  is  applica- 

:  not  only  to  difierent  kinds  of  animals,  but  to  different  varieties 

the  same  species. 

In  season  and  out  of  season  are  common  expressions  as  applied  to 

Js,     Their  meaning  is  well  known,  and  they  signify  that  there 

» a  season  when  an  animal  is  in  a  1>etter  state  for  consumption  as 
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food  than  at  another.  Meat  is  in  general  in  highest  season  during 
the  first  moiitlii^  of  winter,  that  is,  after  the  animal  has  been  afforded 
the  advantage  of  an  abundance  of  fresh  sninmcr  fi)od  ;  mutton  and 
beef  are  never  actually  out  of  season,  hut  they  are  in  better  condition 
and  of  better  flavor  during  the  months  of  Xovember,  December,  and 
January,  than  at  other  times.  Pork  is  absolutely  out  of  season 
(luring  the  sununer  months.  Buck  venison  is  in  highest  ise^ison 
from  the  middle  of  June  to  the  beginning  of  September,  when  the 
rutting  period  commences.  Doe  venison  is  in  season  during  the 
winter.  Tlie  season  for  young  meats,  as  veal  and  lamb,  is  when  a 
sufficient  time  has  elapsed  after  the  breeding  period  for  the  animal 
to  Ijave  arrived  at  a  state  suitable  for  consumption  as  food.  The 
brcTdiug  period  varies  somewhat  in  diffeix-nt  breeds,  and  thus  a 
supply  of  young  meat  may  be  secured  for  some  lengtli  of  time.  By 
exposure  to  eertain  ct>nditions,  also,  the  period  of  heat  in  a  female 
may  be  considerably  advanaxl.  In  tliis  way  It  is  that  lamb  is  pro- 
curable as  an  article  of  luxury  for  the  table  of  the  wetdthy  as  c^arly 
as  December  or  even  November.  With  sheep  kept  on  a  cold  or 
poor  hill  pasture  the  lambing  season  i^  retarded. 

The  mode  of  life  exerts  its  influence  on  the  flesh  of  animals.  In 
the  wild  state  there  is  very  much  less  fat  present  than  in  a  well-fed 
domesticated  state.  In  the  former  case  the  meat  also  is  higher  in 
color  and  richer  in  flavor  and  extractives, 

8(mie  kinds  of  ftKMl  influeut^e  in  a  markeil  manner  the  character 
of  the  meat.  Feeding  oxen  upon  oil-cake  communicates  a  yellow 
color  t4)  the  fat.  Oily  foods  also  have  a  tendemy  to  make  soft  fat. 
Turnips  give  a  flavor  to  mutton  which  is  distinctly  recf*gnizable  by 
the  epicure.  The  fragrant  herbs  belonging  to  diflerent  panares 
produce  their  influence  upon  the  taste  of  the  meat.  The  jjoculiar 
flavor  of  mountain  shi?ep  is  easily  appreciabk^  by  all. 

The  art  of  ftvding  animals  is  di recited  to  increasing  the  amount 
of  fat :  they  are  fattenetl,  in  otiier  words,  for  tlie  table.  If  tliis  fat- 
tening pn>cess  be  carried  only  to  a  certain  point,  the  alimentary 
value  of  the  mc^at  is  increased,  hut  wlicn  carried  to  an  extreme,  as 
we  see  it  in  some  of  the  animals  exhibited  at  the  Christmas  cattle 
shows,  the  fat,  as  far  as  our  rtHpurements  nre  concerned,  is  out  of 
proportii^n  to  the  nitrogenous  n^atter,  and  thus  an  actual  wa«te  is 
ineurreth 

Violent  exercise  just  previous  to  death  gives  increaa?d  tenderneag 
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to  the  flesh,  hence  the  greater  tenderness  which  is  well  known  to 
belong  to  the  fle«5h  of  the  hunted  aniinaL 

In  the  prwes-s  of  shui^btorin^,  the  animal  isdmine«l  a^  far  m  prac- 
ticable of  its  blood.     Either  life  is  destroyed  by  the  removal  of  blood, 
or  the  blood  is  allowed  to  escape  immediately  after  resort  to  some 
ler  means  of  oceasioning  death.     This  k*ys  of  blofxl  eertainly  in- 
Ives  a  loHs  or  waste  of  nntritive  materia b     It  would  be  thereby 
to  be  condemned  if  it  did  not  pos^scss  connterbalancing  advantages. 
Besides  rendering  the  me^t  more  pleasant  to  the  eye,  it  enables  it  to 
eep  longer  and  improves  the  delicacy  of  its  flavor.     The  Mosaic 
►w  is  very  strict  regarding  the  killing  of  animals  for  ffHMlj  and  the 
tions  are  such  a%  to  secure  to  the  fullest  extent  the  removal  of 
bloo<h     Jewsj  as  a  ]Kiint  of  rcligionj  will  not  eat  the  flesh  of  any 
animal  that  has  not  been  killed  by  a  slaughterer  of  their  own  per- 
mm^on.     They  consider  their  meat  sujwrior  to  our  own,  and  it  is 
even  eaten  in  preference  by  some  Christians. 

It  is  usual  to  keep  an  animal  for  a  short  time  without  ib(xl  bitbre 
beitig  killed,  and  it  is  believed  that  the  meat  then^by  keej)s  better. 
t  is  obvious,  however,  that  the  fasting  must  not  be  prolonged  suffi- 
lieutly  to  pr*>duce  an  unhciilthy  sUite. 

To  give  additional  whiteness  to  veal^  which  is  looked  u[>on  as  a 

desind»Ie  quality  for  it  to  possess,  it  was  formerly  a  common  custom 

to  bleetl  the  animal  pretty  freely  a  day  or  two  l>efore  being  killed. 

This  pnictice  appears  now,  however,  to  l)e  almost  if  not  entirely 

abandoned.     Whatever  may  formerly  have  been  the  case,  it  dot^s  not 

appear  that  calves  slaughtered  for  the  London  market  are  now  ever 

troatcd  in  this  way. 

I  It  IS  well  known  that  meat  is  greatly  improved  in  tenderness  by 

^Hfceing  allowed  to  hang  for  some   time  after  the  animal  is  killtHl. 

^BlThilst  the  fibres  are  set  by  rtr/ot'  mortis j  it  is  mneh  harder  than 

^Before  or  afterwards;  and  uides-^  cooked  before  this  state  has  snper- 

^Bened,  which  can  but  seldom  Ije  convenient,  it  should  be  allowed  to 

^^emain  until  it  has  passetl  oft*  if  not  longer. 


bei 


With  theste  general  remarks  I  will  now  speak  in  detail  of  the  va- 
li'His  kinds  of  mciit  and  the  other  aiimeiitury  products  deriver!  fi-om 
Hiniiials.  The  analyses  given  on  the  forthcoming  pages,  unlens  other- 
rise  stated,  are  taken  from  a  table  contained  in  Dr,  Letheby 's  work 


152 


ALIMESTART   SJIESTASCZB. 


oa  Food.^  It  mast  be  anderstood,  however,  that  no  fixed  coid[i 
tion  extstB,  and  that  the  atudvees  fiimished  br  other  andiortti®  may 
ebow  figures  that  ^mcwhat  differ.  The  rdative  amoojit  of  &t  and 
nitrogenotiA  matter^  for  instance,  varies  ooft^enUr  in  samples  of 
meat  obtained  from  different  animals. 

The  following  is  Bankers  analvgis  of  cooked  meat,  the  compngi- 
tioa  of  which  neceesarily  differs  from  that  of  fresh  ra€at  on  account 
of  the  loes  which  oeciir&  in  cooking.  For  parliou]ai5  rpgarding  the 
km  under  different  modes  of  cooking  rtd!^  the  seetim  on  the  calinafy 
prepontion  of  food. 

Chmpomiim  of  cooked  metd  (roatf)^  no  dr^fpm^  hein^  h$L    BoUedi 
to  be  the  mtmc  {Banke), 
Nitrogenoufl  matter,    ....    t7.9 
F«t,      ,        ,        .        .        ,  .     15  4o 

Sftline  nimtter, 2.1)5 

Water. 5400 

100.00 

Bef/  is  of  a  firmer  texture  and  more  satii^iVing  to  the  stomach 
mutton.    Rightljr  or  wrongly  it  i^  generally  reputed  aj&  po^essing 
abo  higher  stiCDgthening  properties. 

Oompomiion  of  lean  betf 

Kitrogeaoui  milter,    .                .        .  lO 

Fa,     ,       .    * t.« 

Saline  mAitcff ^1 

W«t«r, T2.<> 

1000 

Qmqiotiiion  of  fai  beef. 

H itrog«DCMii  nutlar,    ....  14.8 

Fat,     .......  2^.8 

^]me  matter,      .        ♦        *        .        ,  4.4 

Water,                 MO 

100.0 

Mutton  wpgmm  to  be  a  meat  more  ea^  of  digestion  than  beef« 
This  is  not  appredable  by  a  healthy  person  because  the  digestive 
power  is  in  exoe^  of  wha^  is  req^uired  for  the  easy  d^^stion  of  either 

*  On  Food*    Loosmans ,  1870,  p.  6. 
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a  proper  amount  only  is  consumed.  In  tlio  dy.^peptic,  how- 
ler, where  a  nice  balance  may  exkt  between  the  digestive  jxiwer 
and  that  reriiiired — where,  in  other  words,  tlie  digestive 
pawer  is  only  ja^t  suttirient  for  what  ii*  wantal,  the  nmm\  experience 
18  that  mutton  taxes  the  stomaeh  k^s  than  lx?ef.  There  are  many, 
for  instance,  who  find  that  whilst  munuri  ean  be  eaten  witliont  ex- 
citing disei3mfort,  beef  rests  somewhat  heavily  upon  the  stomach  if 
it  do  not  even  actually  disagree. 

Idiosyncrasies,  however,  exist  for  meat  as  well  m^  for  other  kinds 
of  food.  Dr.  Prout^  records  an  instance  of  a  i>erson  known  to  !iim 
on  whom  mutton  acted  as  a  poison.  **  He  could  not,"  gays  Front, 
"eat  mutton  in  any  form.  The  pcenl iari ty  was  supposed  to  lie 
owing  to  caprice,  and  the  mutton  was  repeatedly  disguise<l  and  given 
unknown  to  the  individual ;  but  unitbnuly  with  the  same  result  of 
producing  violent  vomiting  or  diarrhea,  and  from  the  severity  of 
the  attacks,  which  were,  in  fact,  those  of  a  virulent  poison^  there  can 
be  little  doubt  that  if  the  use  of  mutton  had  been  persisted  in,  it 
I  Would  soon  have  destroyed  the  life  of  the  individual.'' 

Chmptmiien  of  kan  muHorK 

Nitrogenous  matter,      .  .18.5 

Fftt,       , ,4.9 

Saline  matter, '4.8 

W»ter,  .        .  .        .        .        .     72  0 

100.0 

(hmposUion  of  fat  mtitton, 

N!trf>g<»nouB  matter,      ,         .         ,         ,  12.4 

F&t,       . 81.1 

Snline  mutter, 8  5 

Water, 68.0 

100.0 

Vml  and  IjftmlK — It  has  lx^>n  already  stated  that  thcLse  meats, 

although  more  tender,  are  more  resistant  to  digestive  action.     They 

appear  also  to  possess   less   strength-giving   properties.      It  need 

ely  be  said  that  there  is  a  deeply  rootwl  belief  that  lor  sustain- 

^bg  the  powers  under  great  exertion  these  meats  are  not  to  be  com- 

L'  On  the  Nature  and  Treatment  of  Stomach  and  Urinary  Ditoiaaea,  8d  ed.,  p.  8(X. 
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pared  to  beef  and  mutton.  They  are  meats  that  it  is  desirable  to 
avoid,  generally  speaking,  in  oases  of  dysjiepsia. 

Composition  of  veal. 

Nitrogenous  mutter,     -        .        .        ,16.6 

Fut, 15.8 

Saline  mutter, 4,7 

Wfiter, 63,0 

100.0 

Pork  is  of  all  meats  the  most  diffienlt  to  digest.     It  is  rich  and 

hying  to  the  f^toma^h  on  aecwunt  of  the  large  qnaotity  of  fat  it  cen- 
tal n*.  All  fat  meats  eantain  a  relatively  smaller  ]>rop<>rtion  of  water 
than  lean  on  account  of  fat  not  being  infiltrated  with  fluid  to  the 
same  extent  as  the  other  tissues. 

Composition  of  fat  pork* 

Kitrogenoui  nmlteri      ,        ♦        .        .9.8 

Frit 48,9 

Saline  matter,       .....      2.3 
Water, 89.9 

100.0 

Bacon* — Cured  meats  generally  are  less  digestible  than  the  same 
meat  in  the  fi*esh  state.  Baeon,  however,  oceupies  an  exceptional 
position  in  this  respect.  Its  fiit,  certainly,  is  less  likely  to  disagree 
with  the  stomach  than  the  flit  of  [)ork.  It  contains  but  a  small  pro- 
portion of  water,  and,  tlierefore,  weight  for  weight  is  an  advantage- 
ous kind  of  iowi  It  should  not  lo^e  more  than  10  to  15  \\qv  cent. 
in  cooking  (Ij<^tlieby).  Amongst  the  lalxiring  classes  it  tbrms  an 
almost  universal  article  of  diet.  Its  popular  use,  like  that  also 
of  boiled  i>ork,  with  lean  meats,  such  as  veal,  chicken,  and  rabbit, 
and  also  with  other  articles  rich  in  nitrogenous  matter,  as  eggs,  beans, 
and  peas,  is  founded  upon  a  rational  principle,  serving,  a*s  it  does^,  to 
cstaldish  a  proper  proportion  in  the  supply  of  nitrogeuous  and  carbo- 
naceous material. 
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Campo^Uion  of  dried  bacmu 

Nitrogenous  matterf      *         ,        .        .  8*8 

Fmt,       ......        .  78,8 

dalme  mAlt^r, 2 J 

Water, 15,0 

100.0 

Cmnpositton  of  firern  bacofh 

Nitrogenous  niuttHrj  »  .7.1 

F»t, 6fi.8 

BuliRo  miitler,        .         ,         ,         ,         .2,1 
Water, 24.0 

♦100.0 


Venison  partakes  mom  of  tlic  rluiraoter  of  giune  tliaii  of  Imtchers' 
meat.  Its  flesh  is  lean,  dark-colored,  ami  savorj'.  It  coiistitutes 
oue  of  llie  most  digestible  of  meats,  and  would  Ix?,  therefore,  well 
suited  for  the  dyspeptic  and  e<^»iivalescent,  were  it  not  for  ha  rich  and 
savory  character. 

Bone, — The  relative  amount  of  bone  in  animals  varies  according 
to  their  condition.  Tuking  the  whole  animal,  20  per  cent,  may  he 
allowed  (Parkes),  In  lean  animals  it  is  in  tiHj  large  u  relative  pr<>- 
jmrfiun  viewed  in  refereneelo  economy.  In  the  various  joints  "it  is 
rarely  less  than  8  |K?r  cent.  In  tlie  neek  and  I>ri>;ket  of  beef  it  is 
aimut  10  per  cent.,  and  in  shins  and  k-gs  of  In^ef  it  amounts  to  one- 
rbird,  or  even  to  half  its  total  weights  The  most  economiml  parts 
an*  the  round  and  thick  flank,  then  the  brisket  and  sticking  [>ie<'e, 
aud,  lastly,  the  leg.  In  the  case  of  mutton  and  pork,  the  leg  is  the 
ni^nst  profitable,  and  then  the  slmulder'*  (Letheby). 

Bones  contain  a  considerable  amount  of  nutritive  matter,  l>oth 
uitTogenoas  and  fatty.  To  extract  it  the  Ijones  should  be  broken  up 
into  small  fragments  and  boiletl  for  many  lirmrs.  Dr.  E.  Smith 
^ys,*  "  When  reporting  to  the  Privy  Council  upon  the  dietary  of 
the  Lancashire  operatives,  I  had  special  analyses  made  of  the  nutri- 
tive material  wliieli  was  extmcted  from  bones,  and  the  result  showt»d 
that  bones  were  equal  in  nutriment  to  alxmt  one-third  of  their  weight 
of  flesh  in  carbon,  and  one-seventh  in  nitrogen ;  and  at  the  relative 
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prices  of  bones  and  flesh,  the  use  of  the  former  rendered  the  dietarr 
more  economical."  According  to  this  statement,  therefore,  three 
pounds  of  bones  represent  the  eqoivaloit  of  one  pound  of  meat  in 
carbon ;  and  seven  pounds,  one  pound  of  meat  in  nitrogen.  Gelatin, 
which  forms  the  basis  of  soup,  is  the  nitrogenous  principle  extracted 
by  boiling  from  bones. 

Bloo'L — ^The  onlv  animal  from  which  the  blood  is  saved  and  em- 
ployed for  dietetic  purposes,  is,  as  a  rule,  the  pig,  but  sometimes 
bullock^s  blood  is  also  made  use  of.  It  is  mixed  with  groats,  M, 
and  spice,  and  sold  under  the  name  of  **  black  pudding." 

Zicrr. — ^The  liver  of  the  calf,  lamb,  and  pig  is  largely  consumed 
a"?  human  food.  It  is  generally  fried,  and,  thus  prepared,  forms  a 
rich  and  savory  dish.  Its  richness  renders  it  an  inapj»t>priate  food 
for  a  delicate  stomach. 

Composition  of  caltres^  liter  \  Payen). 

Nitrugenous  mmtter,    .                 .        .  30 10 

Fat, 5.58 

CarbobTdrate  -  amjloid  matter),  0.45 

Saline  matter, 1.5# 

Water, T2.S$ 

loaoo 

The  foie^ras  which  is  produced  for  the  rich  as  an  article  of  luxury 
is  obtained  by  subjecting  the  goose  to  a  special  process  of  foeding, 
whereby  the  liver  becomes  enormously  enlarged  and  loaded  with  fet. 
Its  highly  fott>'  nature  is  shown  by  the  following  analysis : 

Composition  of  foie  ^ra*  (Payen^. 

Nitrogenous  matter,    .                 .        .  IS.75 

Fat, 54.57 

Carbohydrate  (amyloid  matter),  6.40 

Saline  matter S.58 

Water, 22.70 

100.00 

Kidney. — The  substance  of  the  kidney  is  of  a  close,  fleshy  nature. 
It  can  never  be  l<x>ked  upon  as  otherwise  than  an  article  of  difficult 
digestibility',  but  as  regards  this  quality  a  great  deal  depends  upon 
itfi  mode  of  cooking.     When  lightly  cooked  it  is  soft,  juicy,  and 
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greeably  «apidj  but  cooked  for  some  time,  and  with  the  employ ment 
a  high  temperature,  it  inidergoes  considerable  contraction,  and 
Dmes  hard,  dry,  oomi>aratively  tasteless,  and  ex<?cedingly  indiges- 

!>le.     The  amount  of  fatty  matter  present  h  small. 

Compo^iiloii  of  sheep* a  kidneys  (Pay en), 

Nitrugenou«  raatter, ....  17.250 

Fatty  multer, 2 J 25 

SAline  nmtter, LlOO 

Kon-uzotized  organic  matter  and  loss,  1.825 

Witer, 78  200 


100 000 

Heart — The  heait  crmsists  of  fat  and  muscular  tissue,  like  ordi- 

meat.     The  museular  tissue,  however,  is  of  a   mneh  closer 

cture,  and  this  gives  the  grt^ater  hartlness  which  is  well  known  to 

Jong  to  it  both  in  the  cookeil  and  unetHikcd  state.     On  account  of 

Ilis  closeness  of  texture  and  hardness,  it  forms  an  indigestible  article 

food* 

Tripe. — The  tripe  which  is  consumed  as  human  food  consists  of 
paunch  or  first  ]xirtion  of  the  ruminant  stomach  of  the  ox.  This 
\  the  only  instance  of  any  part  of  the  alimentary  canal  being  applie<l 
I  our  own  use,  excepting  in  the  ca^e  t»f  the  pig,  where  the  ehitter- 
tigs  are  ela^usctl  and  eaten.  The  muscular  fibres  belonging  to 
i  a  diflerent  structure  fi*otn  those  belnnging  to  ordinary 
at,  and  yield  moi*e  rrjadily  to  digestion.  TrijiCj^  indeed,  is  an 
Bjly  digestible  article  of  icMxl,  but  tlie  iat  present  renders  it  sorae- 
Ihat  rich. 

Composition  of  tripe* 

Nitrogenous  matter,     ,        .        .        .18.2 

FHt, UA 

Saline  matter, 2.4 

Water, QRO 

100.0 


rend  embraces  more  than  one  organ.     Stomach  sweethread 
thstmt  swcetbretid  are  spoken  of     The  former  c* institutes  the 
the  latter  the  thymus.     Sweethread  is  easy  of  digestion, 
•ft3,whcii  plainly  cooked,  forms  a  suitable  food  for  the  convalescent. 
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When  richly  dressed,  as  it  is  usually  scr\'ctl  up  at  c«iiipany  diiiuers, 
it  is  neither  suited  for  the  dyspeptic  nor  invalid. 

Lutif/H, — Pi^^'.s  lights  are  eaten  w-^  a  fry  w  itli  the  aniiuaFs  liver.  A 
food  ii=i  prepared,  ci*lled  **  fagots,"  from  bullock's  and  sheep's  lights 
mixed  with  bullock's  liver. 

Sphnu — The  niilt  of  the  bullwk,  sheep,  and  pig  is  sold  for  humau 
food.     It  is  usually  stufied  and  r<xisted, 

UnwhoIjESOME  Meat.^ — Meat  cannot  be  snbjeoted,  like  many 
alinieotary  articles,  to  aduUt  ration  or  falsification,  hut  it  may  be  in 
an  nnwhole?:ome  state,  and  tliereby  ujifit  for  Ibod. 

GlmxI  meat,  aeconling  to  Br.  Letheby,'  has  the  following  char- 
acters : 

"  1st.  It  is  neither  of  a  pale  pink  color  n<ir  of  a  <leep  purple  tint, 
for  the  former  is  a  sign  of  dise;ise,  and  the  latter  imiicates  that  the 
animal  has  not  been  slaughtertHl,  but  has  died  with  the  blood  in  it, 
or  has  suffered  frcnn  acute  fevvr. 

**  2d.  It  has  a  nnu-bletl  appearance,  from  the  ram ifieatioos  of  little 
veins  of  fat  among  the  must^les. 

**  3d.  It  should  be  firm  aTul  elastic  to  the  touch,  and  should  scarci^ly 
moisten  the  fingers,  had  meat  l>eing  wet,  atid  sodden,  and  flabby, 
with  the  fat  looking  like  jelly  or  wet  parclinient. 

*'  4th.  It  should  have  little  or  no  odor,  and  the  odor  should  not  Ije 
disagreeable,  for  diseased  meat  has  a  sickly,  radaverons  smell,  and 
8ometimt:!S  a  smell  of  physic.  This  is  very  discoverable  when  the 
meat  is  chopped  up  and  drenched  with  warm  water, 

**  5th.  It  should  not  shrink  **r  waste  n^ueh  in  cooking. 

"  fith.  It  should  not  run  to  water  or  l>0(?ome  very  w^et  on  stand* 
ing  for  a  day  or  so,  but  should,  on  the  contrary,  be  dry  ui>on  the 
surface. 

**7th.  When  druMl  at  a  temj)cratnrc  of  212°  or  thereabcjuLs,  it 
should  not  lose  more  than  70  to  74  per  cent,  of  its  weight,  whereas 
bad  meat  will  ofVni  lose  as  much  as  80  per  cent.'* 

To  this  it  may  be  added,  that  there  should  Ix'  no  sign  of  the  pres- 
ence of  panisites.  The  fat  also  slionhl  neither  be  deficient  nor  exces- 
sive* 

To  a^ist  in  judging  of  the  fr(?shness  of  meat,  a  clean  knife  may  be 
passed  into  it  and  applied  to  the  nose  on  withdrawal.  In  this  way 
thp  rnndition  of  the  eentre  mav  be  aseortaineil. 


»  Lecturea  on  Food,  1870,  p.  2U5. 
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Unwholesoraeness  of  meat  may  be  due  (1)  to  the  coiiditiou  of  the 
limal  previous  to  death,  or  (2)  to  the  effects  of  decompasition  after- 
is.     Remarks  will  be  offered  under  eacli  of  thesse  lioads: 


1.    Unwhoksaniaiess  of  meat  arimng  from  ike  condition  of  the  ani-- 
prrrioiis  to  *hYif}u — The  conditions  prod  net  i%^e  of  unwholesome 
neat,  under  this  head,  are: 

I    a.  The  existence  of  parasites. 
h.  Infectious  diseiises,  and 
c.  Contaminatiou  by  t^intu'  drug  or  other  noxious  ageut  admiu- 
istered  or  tHmsumed  during  lile, 
n.  Meat  iufeisted  with  parasites  is  kuown  with  absolute  certainty 
to  l>e  liable  to  injuriously  afft^ct  the  eonssumer. 

There  is  one  form  of  pamsite  which  is  frequently  met  with,  par- 
ticularly in  the  flesh  of  the  pig,  here  giving  rise  to  what  is  known 
as  *'  measly  pork.''  It  constitutes  the  C)fsihercuM  cclhdostv,  which 
oon^ints  of  a  little  animal  possessing  a  tajMj worm-like  head  with  a 
bladder-like  tail,  from  whioh  its  name  is  derived.  It  lit^s  in  the 
flesh  surnmnde<l  by  a  cyst,  which  in  the  pig  is  about  the  size  of  a 
hempseed,  and  thus  is  easily  seeu.  It  appears  to  Ik?  widely  spread 
amongst  the  pigs  in  Ireland,  to  the  extent^  it  is  stated/  of  rendering 
at  least  3  per  cent,  and  probably  -5  per  cent,  measly.  The  eysticerci 
of  beef  and  veal  arc  much  smaller  than  those  of  pork,  and  require 
close  inspet^tion  to  discfjver  them. 

Now,  when  meat  thus  infested  is  eaten  in  the  raw  or  imperfectly 
ked  state,  it  gives  rise  to  the  development  of  tapeworm  in  the 
imentary  canah  The  ci/stic4^rci  unless  they  have  Iw-en  killeil,  as 
they  can  be  by  the  meat  being  well  ctxiked  tliroughout,  change  their 
m  when  they  reach  the  alimentary  caual  into  that  of  taj>e\vorm.s. 
e  cyntirercus  of  pig's  flesh  IieeomcH  tlie  Tienia  soliumj  and  tlmt  of 
f  and  veal  the  TiEuia  mediocwicliata. 

Far  more  serious  cffcMi'ts  are    prtnluccd    by    meat    infested    with 

Motlier   parasite — the    Triehhta  i^pmdi^.     This   animal    has   been 

\ovm  and  descril>ed  for  some  years,  but  it  has  only  recently  been 

recognized  as  capable  of  exerting  a  mischievous  action  witluu  the 

*  Prof.  Gfttngee^B  communication  in  tbe  Fifth  Beport  of  the  Medkal  Officer 
to  Oie  Privy  Council,  1863. 
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system.  It  was  formerly  noticed  that  the  animal  was  occasionally 
come  across,  as  it  were  aeeideii tally,  in  the  course  of  anatomical  dis- 
section, and  it  could  not  be  Imnied  tliat  there  was  anything  to  l>ctRiy 
its  existence  in  the  individual  thiriug  life.  It  was  tlierefore  looktxl 
upon  as  a  liarmles^s  parasite,  and  rather  simply  in  the  light  of  a  dis- 
sect in  jy^-room  curiosity  tlian  anytliin^  else.  In  I860,  however,  cir- 
cumstanct's  oeeurrcd  wliich  led  to  the  discoverv  that  this  animal  was 
not  at  al!  times  the  innocent  or  harmless  gu^t  that  liad  been  for- 
merly su|*|M«sfHj.  Briefly  stated  the  circumstances  that  brought  this 
to  light  were  these: 

A  robust  maidservant,  set  24,  was  admitted  into  the  Dresden 
HosfHtal,  January  r2th,  ISOO,  under  Prof.  Zenker's  care.  She  had 
been  ailinir  since  t'liristmas,  and  conlintM:!  to  bed  since  New  Year's 
day,  11  ur  symptoms  preseutetl  some  resemblance  to  typhoid  fever, 
and,  in  tlie  absence  of  other  indieatious,  were  at  first  put  dow^n  to 
this  malady.  Soon,  however,  a  new  tmin  of  symptoms  became  dc- 
veloi>C4.L  The  whole  mus<nilar  system  bt^mmc  the  seat  of  great  pain, 
which  was  much  increased  by  the  slightest  movement.  The  pa- 
tient was  constantly  moaning.  The  arms  and  legs  were  drawn  up, 
and  could  not  Ix*  extended  on  awotint  of  the  agony  which  the  at- 
tempt  induced,  Inflmumatiou  of  tlie  lungs  now  supervened,  and 
death  occurred  on  the  27th.  A  post-mortem  examination  revealed 
the  existence  of  vast  numliers  of  Tnvhimc  in  tlie  musck-s,  in  the 
non-encysted  state,  and  disi-loseil  the  t^use  of  the  patient's  anoma- 
lous symptoms  and  death.  Inquiry  was  now  set  on  foot,  and  it  was 
ascertaini'd  that,  four  days  betbi*e  the  girl  wiis  first  taken  ill,  two 
pigs  and  an  ox  luul  been  shiughtered  at  the  house  of  her. master. 
Some  snioked  ham  atul  sausage  were  fortunately  obtained  by  Prof. 
Zt*nker,  which  had  l>een  derived  from  one  of  the  pigs  that  had  been 
killed,  and  an  examination  showed  that  tlie  flesh  was  infested  with 
Trichitujt  in  an  encysted  state. 

Since  this  case  CKxiirrtnl  others  have  birn  noticeil,  more  particu- 
larly in  Germany,  in  wliieh  the  cticcts  of  the  Tridima:  w^ere  recog- 
nised in  their  true  light.  In  1863  a  catastrophe  hapi>cned  at  Hel- 
st^t,  in  Prussia,  which  arouseil  universal  attention,  and  excited  a 
great  deal  of  uneasiness  botli  in  this  country'  and  abroad.  One 
hundred  and  three  persons,  mostly  men  in  the  prime  of  liJe,  sat 
down  to  a  festive  dinner  onlered  at  a  hoteL  Within  a  month 
more  than  twenty  it  is  stated,  liad  died^  and  meet  of  the  others 
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ere  suffering  fr 

0  some  smoked 


tlie  effeet.s  of  the  parasite.     The  result  was 


8aiii<ageH,  whieh  had  been  made  Iruni  a  pig 


that  had  been  notiec<l  to  be  nut  of  miiditinn,  and  hiip|K'oc<J  tti  l>e 
slaughtered  fur  ihod  \w  mij^take.  The  TrichbuT  were  tlisc<»vered  in 
the  muscles  of  those  affeeted,  and  the  sausages  that  remahie*!,  and 
the  meat  fmm  whieli  they  liad  been  pn^pannl,  were  fonnd  to  be 
swarming  witli  tlie  [mntf^ite.  After  tliis,  periple  natnniUy  bet-anie 
mdi-*jK>seil  to  eat  German  sausages,  and  in^pectoi's  were  appointed 
examine  the  meat  l>efi>re  being  u?ied. 

The  whole  progress  of  the  aftk-tino  is  now  thorouglily  knt*wn. 
When  meat  is  eaten  cr*ntainiiig  Trirhhia\  it'  the  lieat  eniphiycHl  in 
eooking  be  not  miffieient  to  destmy  the  life  of  the  animal,  synijitoms 
beg^i]]   to  show   thernselve?^   in   a   fvw  days*   time.     The  fii>t   efleet 
noticeable  is  irritation  of  the  alimentary  eanal,  manifested  under  the 
form  of  vomiting  and  diarrhtea*     On  reaehing  the  stomach,  the  eiip- 
fiule  in  whit^-h  t!ie  )iarai*ite  is  conliiioed  b€K^i>mes  dissolve<l,     TIuih 
liberated  irom  its  [ireviously  im|>risoned  ecmdition,  and  finding  in 
the  intestine  a  favorable  hx^ality  for  its  growtli,  the  animal  increases 
in  siw*,  and  in  two  or  three  days  attains  three  or  four  times  its  orig- 
ioal  dimensions.     It  may  now  be  discerned  by  the  naked  eye,  look- 
ig  like  a  small  piew  of  fine  tliread.     The  sexes  are  distinct^  and  the 
femiile  gives  rise  to  a  large  progeny — from  three  to  five  hundrecl,  it 
is  said — of  little  ones.     These  at  once  Ijegin   to  migrate  from  the 
ahmentnry  ciinal.     They  straightway  pierce  tlic  walls  oi'  the  intes- 
tine,  pas?  through   the  peritoneal  cavity,  and  sprmd    themselves 
iruughout   the   body.     Now   it   is   tliat   febrile  symptoms  become 
ablished,  and  that  they  produce  the  terrible  affection  f^f  the  mus- 
Ijir  system  which  forms  so  striking  a  feature  of  the  sufterer^s  com- 
plaint.    From  tlie  state  induceil  tlie  strongest  person  may  Ix*  f^irried 
in  the  course  of  a  few  weeks'  time.     But  should  tlie  patient  sur- 
Ive  the  first  effects  of  the  paiiLsite.  a  cyst  is  developetl  around  it, 
and  this,  in  the  coarse  of  time,  become^  calcartsjus.    Thus  imprisoned 
the  animal  seems  to  be  ptTfcctly  harmless,  and  apparently  may  re- 
main f«>r  y  ea rs,  without  f  u  r t  h c r  bet  ray  i  n g  any  <^ \^  i  d c nee  f  if  i  ts  e x  i s t- 
eatje*     It  is  only,  indeed,  on  reach ing  the  alimentary  canal  of  another 
t1  that  it  oc<\asions  any  finthcr  mischief,  and  then  occurs  a  repe- 
11  of  what  has  been  described. 
Triddnm  have  been  discovered  in  the  fk^h  of  a  variety  of  ani- 
Qiala — bifds^  and  frogs,  as  well  as  mammals — but  the  pig  is  the  ani- 

11 
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mal  that  is  most  frequently  found  to  be  infested.  Wliilst  in  a 
state  within  the  muf^ele  they  may  be  scarcely  susceptible,  or  even 
unj?asfcptible,  of  detection  witlioiit  the  aid  of  a  microsenpe.  When 
iirst  encysted,  also,  from  tlie  tmn.sparciiev  of  tJie  cyst  they  are  not 
easily  seen,  but  when  caleifieation  uf  the  cyst  has  occurred,  they  are 
readily  reef^^iiizable,  and  appear  as  white  specks,  or  like  Uttle  nits, 
lying  aniongBt  tlie  niuj^rndar  fibres.  WitlTin  the  cyst  the  minute 
threadlike  worm  lies  coilwl  up  after  a  spind  fashion:  heiioe  the 
qualifying  adjunct  {^prrafh^)  applied  to  its  generic  name. 

Asa  point  of  practical  important  it  may  be  ?tatt*d  that  neither 
salting,  smoking,  nor  moderately  heating,  affords  any  security  against 
the  developmeot  of  the  tnchiuous  4liseasc  frnni  infcf^te^l  meat.  Ex- 
posure, however,  to  tlie  temperature  of  boiling  water  cttectively  kills 
the  aniujal,  but  it  is  obvious  that  the  tem{K*rature  must  be  raised 
thmughout  every  particle  of  the  meat  to  insure  that  it  is  rendered 
harm  less. 

Other  parasites  are  encountered  in  the  visceral  organs  of  animab; 
but  the  Cijdiccrci  ajid  Trit-hinw  are  the  only  ones,  as  far  as  is  kno^^-n,  of 
a  hurtful  nature  in  an  alimentary  point  of  view,  that  infest  their  Jfi^ak, 


h.  There  are  various  diseases  of  an  acute  infectious  nature  and 
malignant  type,  such,  particularly,  as  rinderjwst,  anthnix,  and  plenn> 
pueunmnia,  to  which  animals  are  subject.  Can  the  meat  of  aniniab 
tliat  have  been  thus  atfected  be  eaten  without  producing  injurious 
€!onsc*4|uences  ?  The  idea  of  it  is  repulsive,  and,  strangely,  the  an- 
swer to  tlie  question  cannot  lx»  given  in  such  a  manner  as  our  pre- 
conceived notions  woulil  lead  us  to  cxi>crt.  The  conflicting  opinions 
of  various  persons  on  this  point  show  the  amount  of  uncertainty 
tliat  exists  with  regard  to  it* 

The  distuse.^  of  live  stcx-k  in  relation  to  the  public  supply  of  meat 
for  alimentary  purposes  fornK*d  the  subj*x*t  of  investigation  by  Pro- 
fe>ssor  (tamgec  ibr  the  Fifth  Report  of  the  Mcdiciil  Oflux-r  to  the 
Privy  Council,  published  in  18(>3.  From  the  evidence  before  Iitm 
Professor  CTamgee,  unpleasant  as  it  may  sound,  arrived  at  the  conclu- 
sion that  as  much  as  one-fifth  i«f  tlie  common  ment  of  the  country 
was  then  derived  from  animals  killed  in  a  stnte  of  disease.  It  is  diffi- 
cult to  obtain  complete  and  precise  data  mi  such  a  point,  bul  whether 
the  estimate  be  correct  or  not,  it  may  be  taken  wi  showing  that  a  large 
amount  of  diseased  meat  was  con^ume^l  by  the  public.    This,  howevefi 
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included  all  di^iises,  and  it  is  positively  known  that  some  need  not 

be  regardcnl  as  depriving  the  meat  of  wliolesoraeness  as  fcMxL 

^K  Animals  killixl  in  the  early  stage  of  the  simple  infliimmator}*  affcKv 

^Bon.i;  may  be  safely  eaten,  and  also,  of  course,  those  killed  by,  or  m 

^Hbe  result  of,  some  accidental  injury.     But  what  is  the  evidence  for 

and  ag:i\inst  tlie  deleteriouj^ne^s  of  meat  when  a  contagious  poison  has 

sted  in  the  system? 

On  the  one  hand,  it  is  stated  as  an  authentic  fact  that  during  the 

^valence  of  the  cattle  plague  or  rinderpest  in  England  in  1865, 

quantities  of  the  meat  of  animals  killed  in  all  stages  of  the 

asie  were  eaten  without  being  ibl lowed  by  any  ill  eifeet.     The 

absence  of  ill  effect  is  also  stated  to  have  been  observed  after 

be  consumption  of  meat  derived  from  animals  aileeted  with  anthrax 

ad  epidemic  pleurit-pneumonia — other  virulent  contagious  dist^nses, 

,  is  even  asserted  that  when  the  sfeppe  munain  was  prevalent  in 

>hemia  some  years  ago,  tlie  carcasses  of  infwted  animals  that  had 

en  killeil  and  buried  by  onler  of  the  government  were  dug  up 

eaten  by  the  poor  without  any  injury  l)eing  sustaine<J. 
On  the  other  hand,  instances  have  been  placed  on  record  where 
l^^he  most  serious  consequences  have  arisen  from  the  emjiloyment  of 
^^ieat  of  this  kind.  A  markt?*!  case  in  point  is  cited  by  Mr.  Simon 
m  his  report  to  the  Privy  Council,  alwve  alludctl  to  J  He  adduces 
JhhI  as  conclusively  showing  that  under  some  ei re um stances  Imman 
^Hlfe  may  l>c  endangered  l>y  the  use  of  c^ioked  nieat  derived  from  an 
^Hpimat  atTected  with  anthrax,  and  states  that  the  account  of  it  wa& 
^■Dmmunicated  to  him  by  Mr.  Keith,  Senior  Surgeon  to  the  Aberdeen 
^Hoyal  Infirmar)\     Subjoined  are  the  main  j>artieulars: 

During  tlie  first  week  of  November,  1840,  a  two-year-old  heifer, 

a  fiirm  in  Al>enleenshire,  wa«  oljserved  to  be  unwell,  and  was 

rlitcped  by  the  ploughman,  aided  by  a  neigh bfjring  blacksmith. 

lion  of  the  animal  was  salted  down,  and  another  appr<jpriated 

I  immecliate  use.     A  l>oil  of  this  beef,  which  appeared  quite  fresh, 

lid  about  which  there  was  nothing  wrong  to  be  seen,  was  cooked 

ext  day  in  a  i»ot  of  broth  for  ttic  dinner  of  the  family,  which  ct>n- 

fted  of  eleven  persons*     Of  the  eleven,  two  did  not  partake  of  it^ 

remnined  well,  whilst  the  nine  who  did  partake  of  it  were 

with  such  alarming  symptoms  of  poisoning  tliat  a  medical? 


*  Fiflb  Hepori  of  tbo  K«idical  Officer  to  the  Privy  Council,  186^,  p.  28. 
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niuii  wa.H  at  once  called  in.  Two  i\m\,  aii4  the  others  recovered. 
On  the  12th  of  November  both  the  ploughman  and  the  hlaeksmith 
were  adniitteil  into  the  Aberdeen  Royal  Infirmary  suffering  from 
phlegtnonoiLs  erysijK-las  of  the  ann.  The  oftal  of  the  animal  was 
cast  upon  a  dung-heap,  to  which  two  swiuc  had  aooese.  They  at€  it 
freely,  and  were  hotli  taken  ill  and  dieil, 

Tlie  data  in  thi^  ease  i?tand  quite  c^jmplete,  the  ill  effects  having 
been  trace<l  to  the  infeetetl  animal.  More  frequently  it  is  only  tlie 
ill  efleets  that  are  observed,  w  ithout  inf(>rniation  being  proeiir*ible 
regarding  the  animal  from  which  tlie  meat  was  derived.  Fur  ex- 
ample, instances  have  lx;en  from  time  to  time  uoticeci,  and  some  few 
have  lM?en  placed  on  reeordj  where  a  numl>er  of  i>er^ons  have  suffered 
from  symjjtonis  of  irritant  poisoning  after  partaking  of  meat  that  has 
been  purfliased  in  a  Cck^ual  way^ — meat,  it  may  Ix:-,  that  has  presented 
no  visible  sigDS  of  unwholesoraenesti.  Pork  \s  known  to  be  more 
likely  to  produce  such  ill  cffeets  than  other  kinds  of  me^at,  but,  jier- 
ha|>Sj  sometliing  in  this  case  may  be  due  to  the  unwholesome  foot!  on 
which  the  animals  are  often  fed. 

It  has  been  siiggt^ttxl  that  the  prevalence  of  lx)ils  and  exirbunclei 
may  be  sometimes  attriliutaljle  to  the  unconscious  eouisuniption  of  meat 
from  diseased  animals,  and  some  statistics  have  been  adduced  in  sup- 
ix>rt  of  this  view*  The  tlc^h  of  animals  aflectcil  with  a  tvrtain  dis- 
order is  specifically  stated  to  liavc  the  eff'eet  of  i>roiluei ng  cjirbuneles. 
Dr.  Cliristiaon  asserts^  that  the  solids  and  fluids  of  animals  sutfering 
from  a  gangrenous  earbuncular  disorder  denominateil  Jliizhrfind  in 
Germany,  and  analogous  to  the  Ptti<fitk  mafkpte  of  the  Freneli,  are 
rendered  m  pois*>nous  that  not  only  tliuse  who  liamlle  but  those  wdio 
eat  the  flesh  are  apt  to  suffer  severely;  the  affection  thus  produced  in 
man  Ix^ing  s<jmetimes  ordinary  inflammation  f)f  the  alimentary  amal, 
but  most  commonly  an  erupti(»u  of  one  or  more  large  carbuncles, 
resembling  those  of  the  original  disi-asc  of  the  antmab  Dr.  Living- 
stone, in  his  "Missionary  Travels  and  Researches  in  Siutli  Alnai,** 
1857^  p*  136,  sjH,^aks  of  the  tKXJurrunce  of  malignant  airbunele, 
called  KmiUi  or  Svhnda^  UB  a  result  of  eating  the  flesh  of  diseased 
aninuds. 

Lnuking,  tlierelbre,  at  the  evidence  liefore  us  regarding  tlie  effects 
of  cou^umiug  meal  derived  from  animals  suflcring  from  infectious 
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It  appears  that  cliunietrifally  opposite  results  ha%^e  been  ol>- 
kred.     It  may  lye  conclutktl   that  some  kind  of  subtle   pofeon 
lists,  and   that  this  may  bet'ome  neutralized  or  destroye<l  by  the 
esses  of  crK>kiiig  and  digestion,  bnt  why  such  an  event  should 
cur  in  .^onie  cases  and  not  ia  others,  is  yideed  diffieiiU  to  under- 
staod.     Practically,  however,  seeing  that  serious  consequences  matf 
Bsue,  It  is  only  right  to  look  upon  all  such  meat  as  unsafe  and  unfit 
^t  human  f<.Kxl* 

e.  Meat  may  be  rendered   unwholesome  by  contaraiuatiou  with 

►me  drug  or  noxious  ai^ent  adniinistercd  or  consumed  during  life. 

Many  examples  of  this  have  been  known.     Tlve  following  is  a 

king  one  bearing  on  contamination  by  a  drng  administered  as  a 

letlial  agent  previous  to  slangiitering.     It  is  (piotc<l  by  i*r*>fessor 

mgee,  and  related  by  Dr.  Kreutzer  in  the  "  Central  Zeitung  Itir 

ie  gesjimmtc  Vd^Tinarmc^lizin  fiir  1854."     "Thrw  hundred  and 

le  persons  partook  of  tlic  ticsh  of  an   ox  that   had  been  treated 

ng  life  with  the  potiLssio-tartrate  of  antimony.     Of  these,  107 

ffert*d  fmm  violent  vomiting,  purging,  &e. ;  and  mothers  tliat  were 

ling  children  noticed  violent  effects  on   their  babies.     One  of 

tbe  affected  persons  die^l,  and  the  cause  of  the  attack  was  demon- 

ted  by  chemical  analysis  of  the  flesh  and  of  the  contents  of  the 

:omach  and  intestine  of  the  person  that  succumbed.     This  person 

had  eaten  only  half  a  pound  of  the  mc^t.     Pigs,  dogs,  and  cats  that 

rtook  of  the  meat  also  suffered.     Some  of  the  meat  was  given  to 

magpie,  and  it  died." 

The  fiesh  of  e^ittle  is  sometimc^s  rendered  ixjisonous  by  the  food 

oonsnmed,  without  the  animals  themselves  being  atfectciL     For  in- 

loe,  it  is  known  that  cattle  fed  in  some  of  the  districts  of  North 

ica  cannot  l)c  ctiten  without  giving  rise  to  violent  symptoms  of 

ng.    The  flesh  of  hares  also  which  have  fed  upon  the  Rhodo- 

dmiron  cArymnihemum  is  consi<lered  to  be  poisonous* 

2*   Unwhoh'somenf»8  of  raeui  arimng  from  decomposUioiL — ^Dr. 

irististui  says:^  **The  tendency  c»f  |Jutrefiiction  to  impart  deleter- 

I  qualities  to  animal  matters  original ly  whf)le^oTne  has  long  been 

own,  and  is  quite  unequivocal.    To  those  who  are  not  accustomed 

I  the  use  of  tainted  meat,  the  mere  conimencementof  dc<?ay  is  suffi- 


I      ha< 
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cient  t€  render  meat  insupportable  and  noxious.  Game,  only  de- 
cayed en<iugh  to  please  the  jjiilate  of  the  epicure,  has  caused  ftevere 

cholera  hi  jiersons  not  ac^customed  to  eat  it  in  tliat  gtate."  It  can- 
not l>e  said,  however,  that  even  putrid  meat  is  poisonous  to  all, 
although  it  may  prove  so  to  many.  The  effect  of  habit  would 
api>ear  to  confer  mine  mvt  of  irnm unity,  judging  frooi  the  aceouats 
that  are  given  of  tlie  state  in  which  meat  is  eateu  iu  some  omntries. 
"  Tlie  American  Indians,"  &ays  Wilkes,^  "all  prefer  their  meat 
putrid^  and  frequently  keep  it  until  it  smells  so  strong  as  to  lie  dis- 
gusting. Parts  of  the  salmon  tliey  hury  underground  fi>r  two  or 
three  months  to  putrefy,  and  the  more  it  is  de<tiyeil  the  greater 
delicacy  they  consider  it."  Sininionds^  also  states,  with  reierence  to 
the  food  of  the  Groenlanders,  that  "  the  head  and  fins  of  the  wxd  are 
presLTved  under  the  grass  in  summer,  and  in  winter  the  wlioK'  seal 
ia  fref  jucntly  buried  in  the  enow.  The  flt«h,  half  frozen,  half  putrid, 
in  which  state  the  Circcn landers  term  it  mikiak,  is  eaten  with  the 
keenest  appetite.'*  Rotten  tish,  we  are  also  told,  is  used  by  the 
Burmese,  8iame?^e,  and  Chinese,  as  a  sort  of  cx^ndiment  without  bad 
effect. 

Cooking  doubtless  neutralizes,  to  some  extent,  the  effect  of  decora- 
position  ;  and  the  secret  ion  of  the  stomach  (gastric  juice),  with  the 
strongly  antiseptic  properties  it  possessscs,  will  tend  to  prevent  any 
further  advance  *)f  ordinary  dw'^impositifin  as  soon  as  the  fi^xl 
reachc^s  the  stomach.  Notwithstanding  these  salutary  influences, 
however,  experience  shows  that  the  resisting  power  enjoyed  by  those 
accustoaied  to  our  nuxleof  life  is  not  sui!icicnt  to  allow  nic^it  taintf-nl 
with  decom|josition  to  be  amsumcnl  without  incurring  a  risk  of  more 
or  less  severe  gastro- intestinal  derangement,  if  nothing  more,  being 
set  up. 

In  addition  to  meat  being  rendereil  unwholesome  by  ordinary 
putrefaction,  it  sometimes  l>econies  so  from  undergoing,  during  the 
process  of  curing,  another  kind  of  decomposition.  Meat  rendered 
noxious  by  this  modified  and  peculiar  form  of  decomposition  may 
present  no  marked  exttTual  signs  of  inking  unw4iolcsomc,  and  tints 
is  produce*!  a  very  serious  source  of  danger.  The  change  hajs  l>ecn 
esi>ecial]y  found  to  occur  in  the  sausages  cured  by  drying  and  smok* 


'  U.  S.  Exploring  Expedition ,  vol.  iv,  p.  452. 
*  Curioeitie*  of  Fi>od,  1869,  p-  32, 
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ifig  in  Germany,  ami  many  fatal  re-siilts  have  been  occasioned, 
,  cheese,  and  other  kinds  of  animal  food,  have  been  also  no- 
iced  in  a  similar  manner  to  I)eiH:>me  deleterious.  The  nature  of 
I  the  poii4oiiou8  principle  is  not  prc^cisely  known,  but  it  h  generally 
kUeved  to  consii^it  of  an  acrid  fatty  acid.  The  symptoms  produced 
ve  tbo^  of  severe  ga8tro'inte>itinal  irritation,  followed  by  nervous 
lleprese«ion  and  collapse.  Dr.  C'hristison's  work  on  **  Poisons'*  con- 
tains a  ccd lection  of  particulars  bearing  on  this  matter. 

^V  Next  to  mammals,  birds  are  of  tlic  most  imfwrtance  to  ns  in  an 
^Hlimentary  point  of  view.  As  far  as  is  kn^iwu,  tliere  is  no  bird,  and 
IpBu  part  of  any  bird,  nor  any  bird's  egg,  whieh  may  not  be  safely 
I      used  as  foo<l.      It  must  be  stated,  however,  that  some  birds  are 

indered  [joisonous  by  the  food  wtiieli  they  have  eaten.  The  [iheas- 
it,  for  instancH?,  whit^h  tecds  on  the  buds  of  the  Kalmla  latijoHa  in 
orth  America,  is  deemcM:!  iH>isonous  during  the  winter  and  spring, 
is  also  well  known  that  the  American  partridges  sent  over  here 
ive  been  sometimes  frtund  to  possess  poisonous  properties. 
I  The  flcsli  of  birds  ditlere  from   tiutt  of  mammals  in  never  being 

I  marbled  or  having  fat  mixed  with  the  muscular  fibi'es* 
^K  DcHnesticatcd  or  tame  birds,  sucli  as  the  common  tbwl,  turkey, 
^Httinea-fowl,  dui-k,  and  goose,  fall  under  the  denomination  of  poultry. 
^^under  the  bead  of  game  a  limited  numl>er  of  wild  birds  are  included, 
^Hpd  particularly  the  pheasant,  partridge,  and  grouse.  Wildfowl 
P^ompri.*^  notanicd  aquatic  birds.  Tlicre  are  many  other  edible  birds, 
inehiding  esi>ecially  the  smaller  ones,  which  cannot  begToui>ed  under 
iher  of  these  heads. 

The  flesh  l)elongiug  to  did'crent  birds  presents  considerable  varia- 

m — in  some  being  white,  and  in  others  quite  dark-colored.     It 

varies  in  different  j>art8  of  the  same  animal,  that  on  the  wings 

lireast  Ix^ing  whiter,  dricr^  and  of  a  more  dclieate  taste  than  that 

the  legs.     On  account  of  thi'  legs  being  higlier  flavoretl  they  are 

efernxl  by  many.     In  the  blackcock  the  layer  of  muscles  forming 

outer  part  of  the  breast   is  of  a  dark -brown  color,  whilst  tlie 

part  is  white.     To  a  less  extent  a  similar  difference  is  also 

erved  in  many  other  birds. 

The  fowl,  turkey,  and  guinea-fowl  amongst  poultry,  which  form 
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white-fle^hed  birds,  stand  in  a  very  diffeiH?iit  positum  from  ducks  and 
geese.  The  flesh  of  the  former  is  delieato-flavoredj  tender,  and  easy 
of  digestion.  It  also  possesses  less  stiinolatin^  projjerties  tlian  onli- 
iiary  meat,  and  is  thus  well  adapteil  ffir  tlie  delicate  stoniaelj  of  the 
dys|>eptic  and  invalid.  The  6ei5h  of  the  latter,  on  the  other  haad, 
is  harder,  richer^  or  stronj^rer-tasted,  and  far  more  difficult  of  dijLrc^- 
tion.  It  is,  therefore,  to  be  avoithNl  wlit  re  weakness  of  stomach 
exists. 

The  fattening  of  |mnhry  for  tlve  table  tbrm.^  in  i^nne  part*?  of  the 
country  an  extensive  branch  of  industry,  and  the  improvement  that 
is  effectal  in  the  quality,  equally  as  rcnrards  tendernej^s  and  flavor  as 
size,  of  the  bird  is  exceetlingly  istriking,  Exerei,-^'  is  nnfavoniljle  to 
fatty  deposit,  and  wihl  birtls,  unless  it  should  !»api>en  tlial  they  keep 
at  rest,  are  not  likely  to  liet^ome  fat,  D<»mesticatiHl  birds,  also,  that 
are  allowed  to  run  about  do  not  bectmie  fat  to  the  same  extent  as 
thoee  confined  at  rt*st.  The  art  of  fattening:  consists  in  keepinj;  the 
animal  at  rest  and  supplying  it  with  an  abundance  of  an  approjiriate 
&ttening  food,  and  it  is  subjected  to  this  pirjcess  for  a  few  weeks 
Wtbre  it  is  rcHpiind,  It  is  fmmd  that  the  animal  in  a  sexless  state 
grows  to  a  larji^er  size,  fattens  better,  is  more  tender  eating,  and  fiuer 
flavoretl  than  one  in  which  the  sexual  organs  exist.  Improvement 
for  the  use  of  the  table  is  thereby  effec^ted  by  e4istration  and  s[»ayin^. 
For  the  proper  effect  it  is  neces^ry  that  the  operation  sh*iuld  be  ^kt- 
formed  at  an  early  age.  The  ca|Min  and  poulard  are  the  result,  and 
their  superior  qualities  are  well  known. 

The  flesh  of  game  contains  a  smaller  amount  of  fat  than  that  of 
poult ly.  It  is  regardeil  as  jxissessing  more  strengthening  jiroiK^rties, 
It  is  also  tender  and  easy  of  digestion.  It  possesses  a  marked  but 
delimte  flavor  whicli  inci^^jises  by  keeping.  The  aromatic  bitter  taste^ 
for  instance,  of  the  grouse  is  mi>re  prououncetl  after  the  bird  has  been 
hung  a  little  time  thaii  w  hen  eaten  in  a  fresh  state.  The  flesh  about 
the  back  [Kis"^»sses  this  flavor  in  a  higher  degree  than  that  elsewhere, 
and  licnce  this  part  is  oi\cn  selecud  as  a  honne  boiwhe  by  epicures, 
Eta^h  kinfl  of  bird  Iulh  it??  s|>ecial  flavor,  and  thus  considerable  variety 
is  pres^nittHl,  The  flavor  of  the  partridge  and  quail  is  exceedingly 
delicate,  and  so  also  is  that  of  the  sni|ie  and  woodcf.K?k,  but  these 
latter  binls  are  richer.  I'^rom  the  qualities  j>o®sessed  by  it  game  is 
tempting  to  theap|>etite  of  the  invalid.  Its  easy  digestibility  renders 
it  further  well  suiteil  for  a  weak  stomach.     It  therelbix*  forms  a 
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valuable  article  of  fooil  for  tlie  siek-rooni,  and  is  often  forniil  to  Ur 
better  borne  than  ]K>iiItry  or  uieat.  It  may,  lit>we\'er,  |)rove  too 
rich  ;  and  to  obviate  tbis  as  far  sn>  possible,  tlie  bird  slioiild  ^mly  be 
kept  sufficiently  long  to  secure  tenderne^ss,  and  only  tlie  flesb  on  the 
brea^it  eaten. 

Wildfowl  reqnires  strong  digestive  power  to  dispose  of  it»     Its 

fles^h  is  cbjse  and  firm.     Its  taste  also  is  strong,  and  often  of  a  fishy 

nature — a  eharacter  wliieh  bt*eonies  more  pronounet*d  by  kei^ping, 

I      and  thereby  leads  to  the  bird  being  best  in  a  fresh  state  for  eating. 

i         The  pigeon  and  nmny  other  birds  are  eaten  whieli  do  not  fall 

^bnder  the  head  of  either  iwultry,  game,  or  wildfowl.     The  flesh  is 

^Hjsually  tender  in  proportion  to  the  small ness  of  the  animab 

^V   The  fle-sh  of  the  rabbit  and  hare  more  resenihlt't^  that  of  iKinllry 

and  game  than  bnteher*s  meat.     It  is  eharacterized  in  each  ease  by 

the  small  quantity  of  fat  it  ecmlains.     That  of  the  hare  posst'sses  to 

a  marked  extent  savory  and  stimulating  pro|)erties,  of  whieh  the 

flesh  of  the  rabbit  is  a^mparatively  devoid.     So  far  the  rabbit  would 

form  suitable  fotxl  for  a  delieate  stonmrli ;  but,  although  tender,  its 

I      fibres  are  elose,  and  it  cannot  be  regarded  as  pric^sessing  the  digest i- 

[     bility  belonging  to  many  other  kinds  of  animal  food, 

^B   Fish  IB  an  important  article  of  nourishment,     A  very  large  nuni- 

"    her  of  different  kinds  of  it,  both  fresh-water  and  salt-water,  am 

consumed,  giving  great  variety  to  this  kintl  of  tbtxh     The  amount 

that  must  exist  in  the  vast  waters  of  the  ocean  may  also  be  reganled 

as  rendering  the  sui»f»ly  inexhaustible.     In  some  plaees  it  cijiistitutes 

by  neeessity  the  chief  or  sole  sustenanee  of  the  jx'Ople,  wlio  are  hence 

styled  lehihyophuffi.     The  inhabitants  of  the  mast  nortliern  parts  of 

Europe,  Asia,  and  America,  where  it  is  tc>o  eokl  for  any  of  tlie 

liiglier  forms  of  vegetation  to  grow,  are  mainly  de|K'ndent  U[Km  food 

of  whieh  the  chief  portion  consists  offish  derived  from  the  sea.     In 

Siberia,  fish,  after  being  drio<:l,  is  gnjund  into  powder  and  formed 

into  a  snijstance  whieh  is  used  instead  of  bread.     Putrid  fish,  we  are 

told,  is  even  the  favorite  and  ordinary  irKid  of  some  tril>es. 

Although  from  time  immemorial  fish  has  formed  an  article  of 

1,  more  or  less  eonsunied  by  most  people,  yet  many  prejndieeii 

to  exist  with  reg:ml  to  it.     The  Egyptian  priests  were  forbidden 
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to  eat  fifth  of  any  kind,  under  the  ideti  that  it  increased  tlie  sexual 
apjMBtito,  or  that  it  wai?  the  cause  of  leprosy.  For  the  latter  reason 
the  peipple  also  were  forbidden  to  eat  fish  not  tx>vere<l  whh  scales. 
In  the  writings  of  ifo-^es'  it  is  stateil :  **  Whatsoever  hath  fin^  and 
scalea  in  the  waters,  in  the  seas,  and  the  rivers,  them  shall  ye  eat  •  .  . 
WljutsoevtT  hatli  no  fiu8  or  seal  eg  in  the  waters,  thai  shall  be  an 
abomination  unto  yon/*  Rightly  or  wrongly ^  English  history  i?a>'s 
that  Ilcnry  I  got  a  surfeit,  and  died  from  eating  too  heartily  of 
hiniprtys — a  ffKid  against  which  he  had  been  often  eautionod. 
There  does  not  appear  to  be  any  snlistantial  fonndation,  however, 
for  the  belief  that  formerly  prevailed  ;  for  the  lamprey  and  tbe 
sturgeon  also— another  fish  without  scaler — are  now  extensively 
eaten  by  some  commnuitics  without  any  bad  effects. 

If  present  experience  does  not  permit  any  biisis  of  selecition  being 
given,  it  does  show  tliat  fish  is  not  invariably  free  from  poisonous 
properties.  It  is  esiveeially  in  tropical  climates  where  poisonous  fisli 
are  encountered.  Some  are  iMjisonous  at  all  times»  otlK*rs  only  at 
certain  seasons.  Individuals  of  certain  ^pctties  may  be  poisonous, 
whilst  others  of  the  same  spec*ies,  that  are  not  to  be  distinguished 
by  any  external  characters,  are  free,  it  is  stated,  from  deleterions 
properties — a  circumstance  which  renders  the  eating  of  fish  iu  such 
countries  not  without  danger,  *Somc  persons,  it  is  also  said,  escape, 
whilst  others  are  injnriously  afl'ected.  The  symptoms  produced^  are 
sometimes  allied  to  those  of  cholera*  Sometimes?  an  eruption,  often 
resembling  nettle-rash,  is  occasioned — and,  it  may  be,  various  ner- 
vous diKjrders,  as  trembling  or  convulsive  twitches  of  the  limljs, 
paralysis,  and  stujwr. 

It  i»  not  definitely  known  to  what  the  deleterious  effects  of  the 
pmsonous  fish  arc  to  be  itscribeih  They  have  l>et*n  variously  referred 
to  the  aliment  on  which  the  aninuils  have  fed,  to  their  being  in  a 
diseased  state,  to  decomposition,  and  to  idlosyncrafiy  on  the  part  of 
the  perstm  affectc<L  A  fish  is  said  to  justify  suspicion  **  if  it  has 
attained  an  no  usual  ly  large  size,  or  is  d(*stitute  of  the  natural  fishy 
smell,  or  has  black  teeth,  or  if  silver  or  an  onion  boiknl  along  with 
It  becomes  black  ;  but  all  these  tests  are  nureliable/^ 

As  an  article  of  nourishment  fish  dooa  not  ^lossess  the  satisfying 


1  Levltlcuall  :  9,  12. 

>  Fereira  on  Ftwd  und  Diet,  164S,  p  284. 
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and  stimulating  properties  that  belong  to  tlie  flesh  of  qiiaih'upeds 

and  birds.     Still,  the  health  and  vigor  of  the  inhMbitiint^  of  fishing 

town^j  where  fish  may  form  the  only  kind  of  animal  food  ettiisumed, 

^^bow  that  it  is  capable  of  contributing,  in  an  effective  manner,  to 

^■be  maintenance  of  the  b<x1y  under  active  conditions  of  life.     On 

^Hoeount  of  it>i  being  less  sati.sfving  than  meat  the  ai>[>etite  returns  at 

^Bborter  intervals,  and  a  larger  quantity  is  re<;|uiiXHi  to  be  consunRKl, 

^P    Dr.  Davy*  says,  ^*  If  we  give  onr  attention  to  classed  people — 

classed  as  to  the  quality  of  food  they  prineiimlly  subeist  on — we 

^ihall  find  that  the  irlithyophagous  chiss  are  especially  .strong,  healthy, 

Htoid  pnilific.     In  no  other  chu^s  than  in  that  of  fishers  do  we  see 

^^rger  fannlies^  handsomer  winnen,  or  more  robust  and  active  men/' 

^^    As  a  less  stimnlating  article  of  fiMwl   than  UK^at,  fish    p<jssesses 

^jalnable  properties  in  a  tlierajieiitic  jKiint  of  view,  and  i;*  (xmstantly 

^Hliing  advantageously  employed  wlien  the  powers  are  too  weak  for 

the  stronger  kind.*^  of  animal  food  to  b*.^  borne. 

tThe  flesh  of  njme  fish  is  white,  and  that  of  others  more  or  less 
1.  The  former  is  less  stimulating  and  lighter  to  the  stomach  or 
jjp  easy  of  dige-stion  than  the  latter. 
Amongi^t  the  fish  having  white  flesh  are  the  whiting,  haddock, 
1,  sole,  turbot,  brill,  plaice,  flounder,  &€,  The  flesh  contains  but 
little  fat,  as  the  fbl lowing  analysis  will  show.  The  fat  existing  in 
the  animal  is  esj>ecially  accumulated  in  the  liver,  and  in  the  c<t<1- 
foh  particularly,  when  hi  season,  tlic  liver  is  enormously  gorged 
with  oil. 

Composition  of  white  jUK 

NHrogCDous  niatior,      ,        .        .        *  18,1 

Fm ,       .  2.9 

SiiMne  matter, LO 

Wttter, .  7?vO 

100.0 


The  flesh  of  the  salmon  particularly  presents  a  strong  contrast  in 
olor  to  that  of  the  fish  almve  cnumenited.     It  approaches  meat  in 
Iness,  and  is  regaitled  as  apjjroacliing  it  also  more  closi'ly  than 
other  fish  in  sustain ing  pniperties.     Fatty  matter  is  incor]»orated 
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Mith  the  muscular  fibres,  and  there  is  also  a  layer  of  superficial  fat 
beneath  the  skin.  This  is  more  abundant  in  the  alKlominal  or 
thinner  tlian  in  the  dorsal  or  thicker  part  of  the  animal — hence  the 
richer  flavor,  and  thereby  the  preference  given  to  the  Ibrmer  for 
eating. 

Composition  of  salmon, 

Nitrogenoua  matter,      ,        .        ^        .16,1 
Flit,       .......      5.6 

Saline  matter, 1.4 

Wftt43r, 77.0 

100.0 

The  mackerel,  eel,  herring,  spmt,  and  pilchard  are  other  fij*h 
characterized  by  the  presence  of  fatty  matter  incorporated  with  the 
flefih.  Thus  it  is  that  the.se  fish  are  richer  and  less  suitetl  to  a  deli- 
cate stomach  than  the  white  fish,  The^e<^l  especially  is  rich  in  fat, 
m  is  shown  by  the  following  analysis  from  Lctheby's  table: 

Compomtion  of  eeh. 

Nitrogenous  matter,      .        .        .        .9.9 

Fftl, 13,8 

BhHdq  matter, 1.3 

Water, .     75.0 

100.0 

Paycn's  analysis  gives  a  still  considerably  larger  quantity  of  fit, 
thus ; 


Composition  of  eels  deprived  of  tfte  non-edihle  porttom  (Payen), 

Nitrogenous  matter, 13.00 

Fatty  matter, 23  86 

Mi nprnl  matter, 0.77 

Nonsuit rogenous  matter  nnd  loss,      .        *  O.SO 

Water, •        .  02.07 

100.00 

Of  all  fish  the  whiting  may  be  regarded  aa  the  most  delicate, 
tender,  eaiity  of  digestion,  and  legist  likely  to  disagree  with  a  weak 
stomach.     It  is  sometimes  styled  the  chicken  of  the  fish  tribe.     The 
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hmldtxik  is  somewhat  closely  allied,  but  has  a  firmer  texture,  and  is 
inferior  in  flavor  and  digestibility.  The  sole  is  a  tender  and  diges- 
tible fish.  It  also  has  a  delie^ite  flavor,  and  de^rvedly  enjoys  a 
high  reputation  as  an  article  of  fijod  for  the  invalid.  Tlie  flounder 
is  light  and  easy  of  digestion,  but  int^ipid.     In  all  eases  where  fish 

treijuirtnl  for  a  weak  stomaeh,  either  boiling  or  broilintj^  .should 
Q^titute  the  process  of  cooking.  Frying  is  objeetionable  on  ac- 
count of  the  fatty  matter  used  rendering  the  fi.^h  rich  and  more  in- 
digestible. 

The  ctnlfish  is  far  from  possessing  the  digestibility  that  is  enjoyed] 
by  most  other  white  tish.  It  varies  in  quality  a  great  deal,  but  some 
of  it  is  exce^iingly  hard,  tough,  stringy  or  woollen,  and  indigei^tible. 
I  believe  it  to  be  a  more  trying  article  of  food  to  the  stomach  than  is 
generally  eredited.  When  repnttnl  to  be  in  g^»od  cf>ndition  or  in  si^ason, 
the  flesh,  whieh  is  arranged  in  flakes,  beeomes  opaque  on  boiling. 
The  juice  between  tlie  flakes  also  undej^goes  alteration,  and  prcMlnees 
a  layer  of  white  eurdy  matter,  ajiparently  consisting  of  eoagnlated 
albamem*  When  out  of  season,  this  white  cunly  matter  is  absent, 
and  the  flesh  remains,  after  being  boiled,  semitransparent  and  bluish. 
In  this  state  it  is  evidently  not  so  nonrishing,  but  Ix'ing  more  watery 
and  soft,  I  believe  it  is  more  easy  of  digestion.  Indeed,  some  few 
instaoces  have  fallen  under  my  notice  where  eating  what  would  l^e 
called  codfish  in  a  state  of  high  perfection — that  is,  eCKlfish  in  a 
firm,  flaky,  and  opaque  state  after  l>ciog  boiled — has  been  followed 
by  an  attack  of  indigestion* 

■primping  increases  the  firmness  of  the  flesh,  and  is  often  em- 
bye*  1  in  the  case  of  ewl^sh.  It  ninst  be  eflrctetl  whilst  the  mus- 
cular fibres  retain  their  vitality,  or  hefijre  tY/or  itiords  has  set  in* 
The  fish  when  caught  is  struck  on  tlic  head,  and  afterwards  a  number 
of  transverse  incisions  are  made*  It  is  then  immcrseil  in  cold  water, 
which  occaisioDS  a  strong  contraction  of  the  muscular  fibres,  and 
causes  the  flesh  to  assume  a  firmer  state  than  would  otherwise  be  the 
case.  It  is  considered  that  cnm[>etl  c(k1  is  not  oidy  firmer,  but  kee|)S 
longer,  and  hius  a  better  flavor  than  that  whieh  lias  not  Ix^en  erimj>eiL 
Rigidity  or  firmness  ol*  flesh  being  due  to  rk/or  motiiM,  which  passes 
off  in  the  course  of  time,  its  existence  in  all  feh  aflbnis  a  sign  of 

The  turbot  for  flavor  is  deservedly  held  in  high  estimation.     It  is 
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firmer  and  richer,  but  less  digestible  than  other  kinds  of  flat  fish,  hb 
the  8ole,  flounder,  and  phiirc. 

Brill  18  iiho  an  excdlent  fish,  but  in  inferior  in  flavor  to  the  turljot, 
for  whieli  it  k  sometimes  &inbstitnte<l. 

In  both  tnrljot  and  brill  the  skin,  on  boiling,  swells  and  assumes 
a  gelatiiious  eharaeter*  This  is  eaten  ns  a  choice  part.  Its  apjx^r- 
ance  woiihl  lead  to  the  supposition  of  its  being  e^-*ily  digestible,  but, 
whether  on  aeeount  of  its  rich  flavor  or  not,  it  apjiears  to  be  more 
apt  tlian  tlie  flesh  to  disagrtn^  with  the  stomach. 

The  sturgtHjn  is  a  fish  that  is  not  much  eaten  in  this  country*  Its 
flesh  is  Iof>ked  ujion  as  pr^enting  .some  resemblanee  in  taste  anid 
character  to  veal. 

Tlie  quality  offish  as  an  article  of  ibod  is  influencetl  by  the  act  of 
spawning,  and  jm^ents  wnsiderable  variation  at  different  periodB, 
It  ijs  jnst  previous  to  spawning  that  the  animal  is  in  its  highest  state 
of  perfL*€tton.  Its  condition  altogether  is  then  at  its  I>est  pi>int.  The 
animal  is  tatter  than  at  any  other  jKn-iod,  and  of  a  riclier  flavor  for 
eating.  During  the  proi-c^ss  of  spawning  its  store  of  fatty  matter 
is  drawn  upcm,  and  it  becomes  pijor,  thin,  and  watery  or  flabby.  It 
is  now  said  to  be  "out  of  season/'  and  requires  time  to  arrive  in  con- 
dition agidn*  In  fish  like  the  ood,  where  the  fatty  matter  accumu- 
lates ^peci  ally  in  the  liver,  this  organ  presents  a  mo^t  striking  dif- 
ference in  volume  and  condition  before  and  at^cr  spawning  ;  whilst 
in  such  as  the  salmon,  herring,  Ac,  where  the  fat  is  di.s{>ersed 
throngb  the  body,  the  same  kind  of  cliange  is  noticeable  here.  As 
the  salmon  enters  the  rivers  from  the  sea,  for  the  pnrj>ose  of  ascend- 
ing them  and  depcjsiting  its  spawn,  it  is  in  a  plump  ctjnditifm,  and 
well  provided  with  fat.  On  its  return  the  contrast  in  its  condition  is 
very  great.  It  is  now  so  exhausted  and  thin  as  to  be  looked  upon 
as  unfit  lor  fooiL 

Young  fish  which  have  not  arrived  at  an  age  for  spawning  do  not 
present  any  variation,  but  are  always  "in  season. " 

Ailer  the  operation  of  ciLstration  and  spaying,  it  has  Ix^en  found 
al»o  that  fish  maintain  a  uniform  condition.  The  oj>eration  has 
never  been  practiced  to  any  extent,  but  an  aeeount  of  it  has  been 
given  by  Mr.  Tull  in  the  **  Philosophicjd  Transactions  *Mbr  1 754, 
Tlie  object  of  its  original  performance  ajjpears  to  liave  been  to  pre- 
vent the  excessive  increase  of  fish  in  some  [jonds  where  the  numbers 
did  not  permit  any  of  them  to  grow  to  an  advantageous  size.     Not 
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only,  it  is  stated,  was  the  desiral  result  attainetl,  Ixit  Hie  ftsh  tlmt 
had  undergone  the  operation  grew  ranch  larger  than  their  usual  size, 
were  more  fat,  and  remained  always  *'  in  season." 

The  flavor  of  Rsh  is  much  inUuenetHl  by  tlie  nature  of  their  fmnh 
In  general,  sea  fish  are  better  that  liave  been  caught  in  deep  water 
off  rocky  haidland^  where  the  eurrent  is  stn^ng^  than  in  ej^tuarie;^ 
and  bays  whei^e  the  water  is  shallow  and  thi-  t-urrent  wt*sik.  As  i-e- 
garck  fre»h*wat^r  fish,  those  whieh  have  lx»en  obtained  from  deep 
lakes  or  }x>nds  with  clear  water  and  a  rocky  or  gravelly  bottom  are 
&r  superior  in  flavor  to  those  obtained  from  sliallow  water  on  a 
muddy  bottom.  The  earthy  taste  of  the  latter,  indeed,  may  be  so 
strong  as  to  render  them  also  uneatable,  liut  fish  bred  in  sneh  water 
may  be  deprive<l  of  their  unpleasant  flavor  by  being  kept  tor  st^mc 
time,  before  being  killed,  in  ponds  of  elear  water  with  a  gravelly 
bottom. 

With  reference  to  the  e<lible  qualities  of  fish.  Dr.  Davy  says' — 
**  As  to  individnal  8i>eeies,  whether  of  sea -fish  or  fresh- water^  there 
are  notable  diflerenees^  and  peculiarities,  some  depending  on  the 
species,  some  on  the  qualities  of  the  fec^.  Of  the  fii"st  we  have  in- 
stances almost  without  numlier,  iuasniuch  as  almost  each  kind  has 
mme  distinctive  peeuliarity.  The  delicate  smelt  has  the  odor  of  the 
('neauil>er  ;  the  grayling,  of  the  thyme  ;  some  of  those  of  the  scoudjcr 
farjiily  abound  in  blo^jd^have  a  comjiaratively  higli  temjx^ratnrej  and 
dark -colored  muscles;  others,  as  those  of  the  Galidre,  of  which  group 
the  w^hitiug  is  one,  have  little  blood,  at  least  few  red  coqiuscles,  have 
white  muscles,  and  are  delicately  ta-^ted ;  some,  as  the  comuHtn  my, 
and  m*»st  of  the  order  of  cartilaginous  fish,  have  a  muscular  fil>re  of 
touch  firmness  and  power  of  resistance,  yielding  and  becoming  tender 
from  keeping,  and  eonseijucntly,  contrary  to  the  general  rule  appli- 
cable to  fish,  they  {?hould  not  be  dressed  fresh  ;  and  otlier  diflcreuces 
might  be  pointed  out — riue  kind  abounding  in  oil,  as  the  pilchard, 
lierring,  and  the  eel ;  the  eel  especially,  and  so  luscious  in  cf>nsequence 
—other  kinds  containing  little  or  u<i  oil,  as  the  sole  and  ray. 

"Of  the  influence  of  feed  on  the  same  kind  of  fish  we  have  strik- 
ing examples,  lx)th  in  many  saltwater  and  freshwater  siK^eies*  Of 
the  former  how  different  in  quality  is  the  herring  amght  otf  differ- 
ent parts  of  the  coast;  so,  too,  of  the  commou  haddock.     What  her- 
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ring  is  equal  to  that  of  Loch  Fine ;  what  haddook  equal  to  that  of 
the  Bay  of  Dublin?  Of  frcsltwater  fish,  what  a  contrast  thei-e  b 
bt*twcen  the  lake-trout  eukI  tlie  brook-trout  1 — ^tlie  one  well  ted,  well 
flavoi*edj  of  the  color  of  the  salmon ;  the  other  small,  colorless,  and 
insipiil.  What  a  contrast  Ix^twcen  either  of  these  and  the  trout  of 
bog-water  ;  the  latter  black,  soft,  ill-formed,  and  ill-ta>^tcd.  What  a 
contra.st,  again^  between  the  tmut  inliabiting  a  stream  in  a  fertile 
limciitone  district  fed  by  springs,  fluctuating  little,  and  the  indwellers 
of  the  mountain  stream  of  a  primitive  eonntrVi  subjts^^t  to  gri-*at  fluc- 
tuations— one  day  a  raging  torrent,  in  a  brief  space  run  out  and  all 
but  dried  up.  As  with  other  aniraats,  whether  beast  or  bird,  domes- 
tic or  wild,  much,  we  know,  as  to  their  quality,  depends  on  their 
feed,  its  kind,  and  quantity,  and  so  with  tish.  Of  these  the  (jara- 
doxical  sturgeon  may  be  mentioned  as  another  and  very  striking 
example  j  by  the  Norwegians,  we  are  informed  by  Block,  it  is  even 
designated  after  the  lish  on  which,  from  its  flavor,  it  is  supiK>sed  to 
have  fed,  a-s  the  mackerel-sturgeon,  herring-sturgeon,  &e. 

**  Other  circumstances  Ix'si^les  foo^l,  no  doubt,  have  likewise  an 
effect^ — all  which  anywise  influence  the  health,  such  as  climate,  air, 
water,  etc,  j  nor  amongst  these  should  ngc  be  omitted.  This  last, 
in  the  instance  offish,  and  offish  only,  is  little  thought  of  at  home; 
and  it  may  Iw  because,  in  our  well-flshed  seas,  rivei^,  and  lake^,  few 
fish  are  allowed  to  reach  a  very  advanced  age;  but  not  so  in  the 
tropical  seas,  where  there  is  not  the  same  activity  pnicticed  in  the 
cii[»ture  of  fish  ;  there  it  is  not  uncommon  to  be  heliKnl  at  table  to  an 
ohl  fisli,  and  to  liave  its  hardness  and  toughness  explained  by  one's 
*  e.\pericniXHl  host  by  relerence  to  age.' ' 

The  turbot  is  a  fish  which  improves  in  flavor  and  tenderness  by 
keeping  for  a  little  time  before  being  dre^ssed.  Trout  anil  sidnion 
C4innut  Ire  sent  to  table  too  himju  after  ln'ing  eunght.  Eaten  immedi- 
ately after  being  killed,  they  jmssoss  a  delicate  sweet  flavor,  which 
quickly  disaj>jM?jirs  on  kf imping.  It  is  thus  imj>os>^ible  to  have  trout, 
in  particuhir,  in  the  same  state  of  perieetitm  at  a  distance,*  from  the 
streams  where  they  are  t^uglit  as  on  the  spot  itself 

What  is  cjdltMl  the  roe  of  fish  constitutes  the  re[>nHluctivc  secret- 
ing organs,  which  attain  a  very  large  size,  and  render  the  animals 
exceed iugly  prolific.  The  hard  n»e  l>elongs  to  the  female,  and  is 
formed  by  the  ovary.     The  soft  rue  vr  milt  lx;lotigs  to  the  male,  and 
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y  formeil  by  the  spermatie  organ.  Both  are  eaten.  The  parts  Wlong- 
iag  to  the  male  axl  are  iii?ed  as  a  gariiisli  to  tlie  lish  when  ir^erved. 

Chtitire  h  the  hard  roe  of  tlie  sturgeon  pr*:'^erved  by  malting.  It 
is  pretty  extensively  employed  as  a  c*>nimon  Imid  in  Kns,<ia,  but  in 
this  C5ouutry  is  coosumed  only  as  a  reli^sh  at  the  table  of  the  rich,  the 
mode  of  i*er\n'ug  it  being  on  dry  toant. 

Cod  rounds  represent  the  swimming-bladder  of  the  anirnaL  They 
are  dried  and  eaten  separately.  The  swimniing-bladder  of  the  stur- 
getm,  ill  partieular,  also  yields  the  well-known  article,  isinghi,«is. 

The  proce.sse8  of  drying,  salting,  smoking,  and  pickling  are  eni- 
ployed  for  the  preservation  of  fish^  Each  proccfss  considerably  less- 
ens the  iligestibility  of  the  article,  and  tish  so  prepared  are,  there- 
fore, unsutted  for  the  dyspeptic  and  invalid. 
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Shell-fish  are  derived  from  both  the  crustacean  and  mollu8eous 
trib«3S  of  animals.  They  yield  a  less  nutritive  kind  of  food  than 
that  which  lias  been  already  (xjnsidercd,  but  must  nevertheless  be 
looked  npoD  as  holding  a  yK>sition  of  considemble  importance  in  an 
alt  men  tar)"  point  of  view* 

Shell-fish,  taken  altogether,  are  more  indigestilile  jind  apt  to  upset 
the  stomach  than  other  kinds  of  animal  frHjiL     Whether  from  idirn 
mirrasy  on  the  part  of  tlie  |>ei*son  aflectt,**!,  as  is  doubtless  often  the 
case,  or  from  noxious  projM?rties  in  the  particular  animals  eaten,  shell- 
fish   not  unfre«[uently  prf>duce  urgent  symptoms   of  derangement. 
iStmietimes  the  symptoms  are  thosc^  of  gastro-intestinal  irritati^m,  as, 
for  instance,  nam^ea,  vomiting,  colic,  cramps,  and  purging.     Some* 
limes  an  eruf>tive  disorder  of  the  skin,  and  more  particularly  nettle- 
itushy  is  induced.     So  strong,  indeed,*  is  the  tendency  in  some  ft*r 
such  affection  of  the  skin  to  be  developed,  that  it  is  occasionally 
fbuml  necessary  to  s<nnipul(msly  exclude  shell-fish  from  the  diet.    At 
other  times  giddiness  and  other  symptoms  of  disorder  of  the  nervous 
By^eni,  as  paralysis,  coma,  and  convulsions,  have  bt^en  noticed,  and 
itistanees  of  death  have  Ix'cn  known  to  occur. 

The  crustaceans  commonly  eaten  tninsist  of  the  lobster,  crab,  craw- 
fish, shrimp,  and  pmwn.  They  are  all  regardnJ  as  elicice  articles  of 
food.     The  flesh  belonging  to  them  is  white  and  firm. 
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Compmtwn  0/  the  edtbk  portions  of  the  lobster  (Payen). 


Flesh. 

11*,  170 
1J70 

L210 
Water, 7«.*il8 


Nitrogenous  maUer, 
Ftittj  mutter,  .         .         ,         , 

MirifTiil  Tiintter,     ,         .         .         , 
N on- nitrogenous  matter  and  \ob%^  . 


12.140 
1  444 

1  749 

0  354 

84. ,^13 


100.000 


lOOJOO 


2\M2 

8.284 

1.998 

4.^93 

62.983 

100.000 


The  foW/T  cK-cupies  a  higher  pcx^itioii  in  public  estimation  than 
tht-  crab.  The  He^h  of  the  two  is  much  alike,  but  the  thivor  is  ilil- 
ferent^  tliat  of  tlie  lobster  Ix'iiig  the  more  delieate,  and  appareutlv 
the  legist  likely  to  dignjorree. 

Tlie  female  or  hen  lob-^ter,  a.*^  it  i^  ealleil,  is  in  si>eeia!  re<iiie5t  for 
making  sauce,  ti>r  the  sake  of  the  spawn  or  eggs  belonging  to  it. 
Tliese  ai*e  attached  beneath  the  tailj  and  consist  of  little  rciund  Ijodies, 
They  are  blat^k  in  tlieir  natunil  state,  hut  bi^como  of  a  l>right  rt^d  on 
boiling.  They  are  ]Kiunded  and  mixed  with  the  sauce,  and  thus 
give  it  after  boiling  the  dt^ired  ret!  color,  m  well  as  some  amount  of 
flavor.  There  is  anotlier  part  inside  the  animal  which  becomes  of  a 
bright  red  eohiir  on  boiling,  Tliis  is  eallcil  the  coral.  It  consists  of 
the  ovarv%  and  is  used  tor  garnishing. 

The  Hci^li  of  the  lobster  is  mainly  found  in  the  tail  and  claws. 
That  of  the  chiws  is  more  tender,  delieate^  and  digestible  than  tliat 
of  the  tail,  which  is  firmer  and  closer. 

The  ihonitj  lohdrr^  or  »ea  cj-awjish,  is  sometimes  substituted  for  the 
ordinary  lobster.  It  eats  much  like  it,  but  is,  jierhaps,  rather  in- 
ferior in  flavor  and  tenderness. 

The  flesh  Vw>longing  to  the  eliiws  of  the  crab  is  far  less  likely  to  dis- 
agree with  the  stomach  than  the  soft  part  eontainetl  within  the  shell. 
This  is  rich,  an*l  somewhat  of  the  eonsistence  of  brain -matter,  a 
uaine  that  is  often  popularly  applied  to  it,  hut  it  consists  of  liver. 

The  bnmehiae,  or  gills,  sometimes  called  **dead  men*s  fingers," 
are,  in  tlie  case  of  l»oth  the  loljstcr  and  the  crab,  carefully  avoided, 
but  there  is  no  foundation  for  the  notion  that  llicy  im:iks4\ss  any  dele- 
terious prnjverties. 

Although  an  agreeable  arficle  of  food  to  many^  the  lobster  and 
crab  are  not  fit,  on  account  of  tlieir  diffieult  digestibility^  for  the 


BHELL-FISH. 


110 


[>mac*h  of  the  invalid  and  dyspeptic.     They  also  disagree  with  some 

3ns  pc^s€s«ing  an  onlhiary  amount  of  digestive  power,  prodiie- 

a  gen^e  of  weight  in  the  epigastrium,  nausea,  and,  it  may  be, 

Limiting,     A  cutaneuus  oriiptioo,  and  other  urgent  aymptimis,  have 

STonally  been  prmliicetl  by  these  as  well  as  other  shell-fish, 

Pitpular  Uhages  genemlly  re8t  upon  some  substantial  fouudatrpn, 

ad  the  alnnjst  univei'sal  emphjynieut  of  viuegar  and  pepiRT  as  an 

|3[)anct  to  the  kind  of  food  under  consideratiou  has  doubtless  arisen 

,  the  advantage  shown  l»y  experienee  to  at*crue  therefrom.     In- 

I,  the  usc^  of  these  eondiments  is  almost  looked  ujion  as  a  matter 

course,  and  they  will  have  the  effect — the  one  of  stimulating  an 

[ised  flow  of  digestive  secTctiou,  and  the  other  of  furnishing  a 

lin  amount  of  additional  acid,  and  thereby  nugmenting  the  energy 

of  the  natural  secretion,     Tims,  increased  power  will   be  providetl, 

by  the  agency  of  these  adjuncts,  to  meet  the  difficult  digestibility  of 

the  crusnieeans  in  rpiestiou. 

The  river  or  fresh -water  crawfish  is  obtaincfl  from  brooks  and 

sfcreains  in  csertain  localities.     It  is  an  animal  of  quite  moderate 

dimensions*     It^  flesh  is  softer  and  more  digestible  than  rhat  of  the 

ter,     AVhen  eaten,  it  is  rather  as  a  relish  than  ior  tlie  actual 

aoant  of  nourishment  yielded.     It  enters  as  an  ingrwlient  into 

Bsqne  soup,  and  is  frequently  usc^  as  a  garnish  more  than  anything 


Shrimps  and  praiims  are  a  favorite  article  of  food  with  all  classes 
of  society.     Although  they  cannot  be  reputed  as  easy  of  digestiou, 

'  aclnpted  for  a  weak  stomach,  yet  they  are  not  so  likely  to  disagree 

the  lubster  and  crab. 

Of  the  shell-fish  belonging  to  the  molluscous  tribe  consumed  in 
this  country,  some  are  bivalve,  siic!i  as  the  oyster,  mussel,  scallop, 
und  CiX'kle  ;  whilst  others  are  univalve,  as  the  periwinkle,  whelk, 
nod  ltm{>et. 

Oydern  have  always  held  a  high  rank  amongst  the  d^lich:  gulo- 
urn.     They  are  found  on  various   parts  oi'  our  c<jast»  and  are 

oght  by  dredging,  but  instctul  of  being  c^>usumt^l  at  once  tliey  are 

[lusferred  to  oyster-beds  in  creeks  along  the  shore  for  the  puri>08e 

Sf  being  '"^  fattened."    Hei*e  they  (piickly  nmlergo  a  marked  increase 

in  gjase,  become  more  plumpy  and   improve  in  flavor.     Ooleliester  is 

be  headquarters  as  a  fee<ling-ground  for  the  metroi)olis.     Arrived 

London,  some  of  the  salesmen  keep  them  ior  a  few  days,  and 
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place  some  oatmeal  in  the  water  with  the  view  of  still  further  im- 
proving  their  whiteness  and  plumpness*  The  small  **  native 'Mias 
the  greatet  delicacy  of  taste,  and  possesses  the  highest  market 
valne. 

Oysters  are  a  nutritious  kind  of  food.  Different  opinions  have 
prevailed  regarding  their  dige^stibility.  Seeing,  however,  how  often 
they  <mn  he  borne  without  inconvenience  by  a  delicate  stomachy  it 
may  be  conclnded  that  they  are  not  difficult  to  di^^pose  of,  and  espe- 
cially when  it  is  eonsidered  that  from  the  manner  in  which  they  are 
usually  eateUj  viz.,  without  being  suhjccted  to  mastication,  they  are 
rarely  swallowed  in  as  favorable  a  state  for  digestion  as  other  kinds 
of  fotxh  By  many  the  wliole  animal  is  eaten,  whilst  tliase  who  are 
dainty  over  them  reinove  the  outer  fringed  part  or  l)ear<l  which 
eonstitute'5  the  gills.  Of  the  remainder  tliere  is  a  soft  and  somewhat 
hard  portion.  The  former  consists  mainly  of  liver,  which  in  this 
animal  is  a  very  Inilky  organ.  The  latter  is  composed  of  the  ad- 
ductfir  muscle,  which  serv^ed  to  connect  the  two  shells  together.  It 
forms  by  far  the  most  indigestible  part  of  the  oyster,  and  should  he 
carefully  rejected  where  any  weakness  of  stomach  exists. 

Oy titers  are  more  digestible  in  the  raw  than  in  the  cooked  state. 
Cooking,  whether  by  grilling,  scalloping,  or  stewing,  eotigulates  and 
hardens  them,  and  thereby  renders  tliem  more  difficult  of  solution 
in  the  stomach. 

Composition  of  oynfters  (Payen ). 


Mt'»n  of  two  ioriM 
of  VLiUkiyaiM. 

Nitrogenoua  matter,     , 

.     H.OlO 

FhUv  Tn«nier,        .... 

.       1.616 

^alino  mattcrp       ,         .         .         , 

.       2  096 

Ni>n-Tiitrogenou9  mutter  and  Iob«, 

.       1.306 

Wttter,          .         .        .        .        . 

.     80.385 

100.000 


Though  generally  wlioteso me,  oysters  have  beeu  sometimes  known 
io  |>ossess  ncnious  properties,  a!id  to  have  given  rise  to  symptoms 
of  poisoning.  At  the  time  of  spawning  the}'  lose  their  good  con- 
dition, and  are  reckoned  **  out  of  season."  It  is  in  the  month  of 
May  that  they  cast  their  .spawn,  which  the  dredgers  call  the  spat, 
Tbey  are  now  in  a  poor  and  sickly  stiite.  During  the  months  of 
June  and  July  they  pick  up,  and   in  August  regain   their  former 
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QditioD*  There  is  an  old  sayings  that  an  oyster  is  only  good  wliea 
dere  is  an  *'r"  le  the  name  of  the  month. 

Mumeh  are  ooni^uraed  pretty  hirgely,  l>ut  they  do  not  reach  the 
table  of  the  higher  ehts^ses  in  the  i^iime  way  as  the  oyster.  They  are 
pubjec*ted  to  a  preparatory  proeess  of  cook  nig,  usually  by  stewing  in 
their  own  liquor.  There  is  a  little  tongue-like,  hardish,  dark-eolored 
mass  Ix*h>Dgiiig  to  them,  which  is  gencnxlly  picked  out,  uuder  the 
suppoi^ition  that  it  is  deleterious.  No  pmof  ol'this,  however,  exiete, 
ILB  many  persons  consume  the  mussel  whole  wit! ion t  experiencing 
any  injurious  consequences. 


Camptmtion  of  mmmU  (Payen). 

Nitrogenous  Tnatter^ 11.72 

FttUy  matter,     . 2  42 

Sftline  nmttiT, 2,75i 

Noti-nitrogenous  mfitter  and  lo»«,     .         .         .  7.3t» 

Wnler, 7574 

100.  mj 


(all  shell-fi^h  the  most  trcqucntly  found  to  exert  deleterious 
\  the  mussel  stands  pre-eminent*  It  is  well  known  to  the 
^,.,^..,^  tliat  it  is  liable  U\  act  in  this  way.  Sometimes  all  who  par- 
take of  a  preparetl  di^li  suffer,  whilst  at  other  times  some  may  be 
I  affected  and  others  e.*cape.  Dr*  Christisou,  in  his  work  on  "  Poisons/' 
^■feefcrs  to  an  instance  which  occurre^l  at  Lcith  in  1827,  in  which  no 
P  ^lewer  than  thirty  people  were  severely  affected  aud  tv\*o  jiei'sons 
I  died.  As  in  other  cases,  it  hjis  not  been  cleiirly  ascertained  to  what 
the  poisonous  effects  are  attributable. 

Scallops,  coeklejif  periwhikks^  Umpct^f  and  irhrlh^^  are  not  of  suffi- 
at  imjKirtance  its  articles  of  food  to  i*e(|uire  any  further  notice 
They  are  priueipally  sold  in  the  9troet<3,  and  eaten  only  by  a 
limited  class  of  j>eople. 


EGGS. 

Qeoessarily  contain  all  that  is  recinired  for  the  construction 
*tlie  body,  as  the  young  animal  is  tlcvelo|>€i]  from  it,  but,  as  Liebig 
bas  pointed  out,  the  shell  must  be  taken  into  accfnint  as  wa41  m  its 
rijntents.  During  the  proco^s  of  iijcubatiun,  in  fiict,  the  emihy 
matter  of  the  shell  l>ecomes  gradually  dissolved  aud  applied  to  the 
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pnrpoees  of  growth.  Pliosphoric  aeidj  formed  by  tlie  gradual  oxida- 
tion of  phosphorus,  oonstitutas  the  solvent  agent,  and  the  shell  is 
foinul  to  iKTome  progressively  thinner  and  thinner,  until  at  lajst  it  is 

no  thicker  than  a  sheet  of  letter  paper. 

Various  eggs  are  eaten,  including  those  of  reptiles — as,  for  in- 
stance, the  turtle— as  well  as  birds;  but  it  h  especially  the  egg  of 
the  fowl  which  is  employed  as  a  general  article  of  food,  and  to  this 
the  siuceeetling  remarks  are  intenderl  to  refer. 

The  average  weight  of  an  egg  is  about  two  ounees  avoirdinwis, 
and  the  fpiautity  of  dry  solid  matter  contained  in  it  amounts  to 
aliout  2t>0  grains.  It  is  com[»osed  of  shell,  white,  and  yolk,  and  in 
1CK>  parti?  about  10  consist  of  shell,  60  of  white,  and  30  of  yolk. 

Compomtion  of  the  enttre  contents  of  the  egg. 

Nitrogenous  matter,      .         .         ,         .14,0 

Fntty  matter 10,5 

Siiline  Dinltor,        ♦         ♦         ,         .        .1.5 
Water, 74,0 

100,0 

Composition  of  the  whUe  of  egg. 

Nitrogenous  matter,      ...        *  20.4 

Fiitty  mutter, — 

Saline  matteri        .         ,         »         .         .  1.6 

Water, 7BM 

100.0 

Composition  of  the  yolk  of  egg. 

Nitrogenous  matter 16.0 

Fatty  matter,         .         ,         ,         ,        .  S0.7 

Salino  nmttGf,        .        .        «        ,        .  1.3 

W»lt)r» 52.0 

100.0 


11m*  H^hitf  nf  thf  egg,  as  shown  by  the  alwve  analysis,  contains  a 
fiiH>tiPild<^nd*ly  larp-r  pro|M:*rtion  of  water  than  the  yolk.  It  con- 
,M\\f^  no  fatty  mutter,  hut  con.si.st.s  mainly  of  albumen  in  a  dissolvcil 
fHlllt*ilfctul  iiielunetl  \rithin  very  thin-walled  cells.  It  is  this  arrange- 
Npl  vthMi  gives  to  the  white  of  egg  its  ropy^  gelatinous  stati 
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^^Thoroiighly  shaking  or  beating  it  up  with  water  breaks  the  cells  and 
^■iBinoves  the  ropy  state. 

P  The  t/olk  of  the  ifjij  forms  a  kirul  of  yellow  emiilhion.  All  tlie 
fetty  matter  of  the  egg  is  aeeumnlatetl  in  this  |>ortion  of  it,  and  it 
here  amounts  to  as  nmch  a.«  30  jxt  cent.  The  fat  \»  hehl  in  &uj?ijen- 
sion  or  emulHitied  by  tlie  albnminou.s  matter  of  the  yolk,  which  eon- 
nitutes  a  slight  inodifimtion  of  that  of  the  white,  and  is  called  vitel- 
line The  yolk  contains  relatively  a  less  proportion  of  nitrogenous 
atter  than  the  white.  The  proportion  of  solid  matter,  on  account 
*the  tat,  is  ctjnsiderably  greater.  An  enveloping  membrane  or  bag 
arrounds  the  yolk,  and  keeps  the  fluid  matter,  of  whieh  it  is  com- 
\  together.  Being  lighter  than  the  white,  it  floats  to  tliat  [lor- 
rion  of  tlie  egg  wiiieh  is  ujipermost,  but  is  kept  in  position  bt^tween 
the  two  extremities  by  two  pnx^esses  of  inspissated  albnmen,  calle<l 
chalaEee,  wliich  pass  and  arc  attached— one  to  either  end  of  the  ii^%. 
The  quality  of  eggs  varies  acc^ording  to  the  food  upon  whicli  the 
rl  18  kept.  Certain  articles  of  food  communicate  a  distinct 
ivor  to  tlie  egg. 

In  an  alimentary'  point  of  view,  therefore,  the  white  and  yolk 
Itffer  markedly  from  eaf*h  father,  the  one  Ix'ing  mainly  a  simj>le  so- 
ation  of  albumen,  the  other  a  solution  of  a  mcKlificd  form  of  albu- 
men associated  with  a  considemblc  quantity  of  tat. 

Reckoning  the  weight  of  an  egg  at  two  ounces,  and  that  one- 
nth  of  this  consists  of  shell,  the  tMjntents  will  furnish  the  follow- 
tig  amounts  of  dry  constinentSy  the  ])ert^ntage  coniptjsition  given 
cjve  being  taken  as  the  Uisis  of  adculation  : 


Ih\j  con4iihtenU  of  the  eontenU  of  an  egg, 

,     llOgniina. 
.      82     ** 
.      11      «» 


Nitragenouft  mfttter, 

Fntty  mnllorj  , 
SiiUne  mnUer,  . 


Tot«l  •olid  matter, 


203  grains. 


Raw  and  lightly  boiled  eggs  are  easy  of  digestion.     The  hard- 
iled  egg  offers  considerable  resistance  to  gastric  solution,  and  ex- 
^  a  constipating  actimi  on  the  bowels. 

B  egg  changes  hy  keeping,  and  ct^rtain  devices  are  i>raeticed  to 
preserve  its  freshness.     The  shell,  l>eiMg  porous,  alhjws  of  the  evajH 
Foraiion  of  fluid,  and  air  acc^umulates  in  its  place  at  one  of  the  ex* 
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tremities.  Thus,  an  egg  under  exi>osurc  to  the  air  loses  weight 
frotu  day  to  day,  and  the  diminution  in  density  iodicates  the  length 
of  time  it  has  lieen  kept.  For  exarople,  a  solution  of  «ilt  in  the 
proportion  of  ab(»nt  10  per  cent.— that  is,  one  ounce  of  salt  in  ten 
ounces  of  water — ^will  just  allow  a  fresh  egg  to  sink,  whilst  one 
which  has  been  kept  several  days  ^^^ilI  swim.  Bad  eggs  become 
sufficiently  light  to  float  even  in  pure  water. 

The  air  which  finds  its  way  through  the  pores  of  the  shell  into 
the  eg^  amses  grsidual  dc4'omposition,  until  ultimately  a  stiitc  of 
putrescence  is  attaineti.  With  the  view  of  excluding  the  air  eggs 
are  sometimes  plaec<J  and  kept  in  lime-water.  The  shell  is  also 
sometimes  covered  with  a  layer  of  wax  and  oil  or  some  other  kind 
of  fatty  matter,  and  sometimes  with  gum.  By  packing  in  bran, 
salt,  or  some  such  material,  they  keep  longer  than  they  otherwise 
would  do,  but  it  must  l»c  remembered  that  eggs  easily  acquii'e  a 
ta.^te  from  that  which  surrounds  them.  Immersed  fur  some  honr^ 
in  a  solution  of  salt,  some  of  tiie  saline  matter  penetmtes  and  ten^ 
to  preserve  the  egg  under  subsequent  exposure  to  the  ain 

Fresh  eggs  am  etLsily  known  by  their  transluceney  when  held  np 
to  the  light.  By  ktM^ping  tliey  become  cloudy,  an*!  wlien  decidedly 
stale  a  distinct,  dark,  cloud-like  appeamnce  is  discernible  oppfisitc 
some  portion  of  the  shelL  A  little  instrument  is  sold  as  an  egg* 
tester.  It  eousists  of  a  small  square  box,  with  a  hole  at  the  top  to 
receive  the  egg,  and  antither  at  one  side  to  bw>k  into.  By  an  arrange- 
ment of  mirrors  within,  the  state  of  the  egg  is  seen  when  a  strong 
light  is  thrown  upon  it  so  as  to  be  tmusmitted  through.  If  the  t^^gg 
be  fresh  the  image  seen  in  the  mirror  is  almost  transpan^nt,  whilst  if 
stale  it  18  more  or  less  dark. 

Eggs  are  sometimes  noticed  to  break  spimtauecpusly  on  being 
boiled.  This  occui*s  when  the  v^g  is  smklenly  immei"S(Hl  in  a  lai-gish 
quantity  of  boiling  water.  The  sudden  expansion  of  the  contents 
producer!  by  the  heat  causes  the  shell  to  give  way.  Immersed  in  a 
small  quantity  of  water  ordy,  the  tempcmture  is  lowcn^l  sufTiciently 
to  prevent  any  imme<liate  extensive  ex  pans  ion,  and  then,  with  the 
sulisecjuent  gradual  elevation  of  the  temperature,  tirae  is  given  for  a 
little  fluid  to  Iw  forced  through  the  \M\n^  of  the  shell  from  the  pres- 
sure within,  and,  [MTha|>s»  for  the  .^hell  itself  to  undergo  some  ex- 
{musion.     A  8t«^le  egg  is  less  likely  to  become  broken  in  this  way 
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than  a  fresh  one,  on  account  of  the  air  which  has  replaced  the  evap- 
orated fluid  admitting  easily  of  compression. 

MILK. 

Milk,  an  article  furnished  and  intended  by  nature  as  the  sole  food 
for  the  young  of  a  certain  class  of  animals,  necessarily  contains,  like 
^gs,  all  the  elements  that  are  required  for  the  growth  and  mainte- 
nance of  the  body.  Holding  the  position  it  does,  it  may  be  justly 
regarded  as  the  type  of  an  alimentary  substance. 

Good  milk  is  a  homogeneous  opaquely  white  or  very  faintly  buff- 
tinted  liquid,  which  is  entirely  free  from  any  viscidity,  and  under- 
goes no  change  on  being  heated.  It  has  a  sweet  tast^,  and  a  slightly 
perceptible  agreeable  odor.  Its  reaction,  although  formerly  de- 
scribed as  faintly  acid,  has  been  more  recently  ascertained  to  be 
slightly  alkaline,  or  else  neutral,  when  in  a  natural  state  and  at  the 
moment  of  removal.  A  little  later  an  acid  character  l)ecomes  per- 
ceptible, and  is  evidently  due  to  the  effect  of  change  after  removal. 
Its  density  varies,  but  1030  may  be  looked  upon  as  about  the  \ 
average  in  the  case  of  cow's  milk.  Although  appearing  homoge- 
neous to  the  naked  eye,  it  in  reality  consists,  as  is  shown  by  micro- 
scopic examination,  of  a  clear  liquid  holding  in  susfwnsion  a  multi- 
tude of  little  particles  or  globules,  which  constitute  the  cause  of  its 
opacity.  These  globules  are  of  a  fatty  nature,  and,  being  lighter 
than  the  surrounding  liquid,  gradually  rise  to  the  surface,  and  form 
the  cream  which  collects  at  the  top  of  milk  that  is  allowed  to  repose. 

The  ingredients  of  milk  consist  of — 

Nitrogenous  matter, 

Fatty  matter, 

Lactin,  or  sugar  of  milk, 

Mineral  matter,  and 

Water. 

The  nitrogenous  matter  is  chiefly  composed  of  casein,  a  principle 
vhich,  unlike  albumen,  is  not  coagulated  by  heat,  but  is  coagulable 
by  acids,  organic  as  well  as  mineral,  and  also  by  a  neutral  organic 
substance  obtainable  from  the  stomach,  viz.,  pepsin,  which  forms  the 
active  principle  of  rennet.  It  is  casein  which  constitutes  curd  and 
the  basis  of  cheese.  It  is  thrown  down,  carrying  with  it  in  an  en- 
tangled state  the  suspended  fatty  globules,  not  only  by  the  addition    ' 
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of  tlie  agents  mentioned,  but  as  a  re!*ult  of  the  spontoneous  change 
which  milk  iindergoei*  under  expot^ure  to  air.  The  cause  of  this 
^\J  f^puntjineon.s  cuagulation  is  the  deveh»pnient  of  laetie  acid  by  a  fer- 
mentative tnoisforuiatitui  of  the  luetin.  As  is  well  known,  warmth 
greatly  favors  this  eliange,  and  it  does  so  to  such  an  extent  that 
during  tlie  hot  weather  of  summer  milk  very  quickly  passot<  into  a 
coagulated  or  ciu'dlal  state.  Contact  with  the  *imallest  quantity  of 
milk  that  has  undergone  the  change  also  rapidly  inducer  curdling 
throughout,  the  w^hole  l>ulk.  Hence  arises  the  necessity,  as  has  been 
found  by  experience,  of  exercising  the  ma*^t  scrupulous  care  in  se- 
curing the  utmost  cleanliness  of  the  vessels  used  fur  the  pur|H7sc  of 
storage.  It  may  further  be  mentioned  tliat  at  the  com  men  cement 
of  the  change  an  amount  of  lactic  acid  may  have  bet^n  generatc<I  in- 
sufficient to  curdle  the  milk  at  the  ordinary  temperature,  l)iit  suffi- 
cient to  do  so  at  a  greater  heat,  because  the  action  of  the  acid  is  then 
more  energetic.  This  accounts  for  the  eircumstance  frequently  no- 
ticed in  hou.sehold  econumy,  that  milk  may  be  liquid,  and  ap}>arcntly 
fresh,  at  the  ordinary  temperature,  and  yet  shall  eunlle  upon  Ix^ing 
boiled, 

Besidei?  casein,  nu1k  contains  a  little  albumen,  and  a  third  nitro- 
genous |)rinciph^  in  small  amount,  which  has  been  nanicnl  lacto- 
protein. 

The  fifftif  maUer  constitutes  butter.  Whilst  existing  in  milk  it  is 
suspended,  us  lias  been  already  mentioncil,  umler  the  form  of  micn> 
soopic  globules.  These  globules  appear  to  be  surrounded  by  an  en- 
vehjjHj  of  casein  or  albuminoid  matter,  which  becomes  broken  in  the 
proces^s  of  churning  for  the  prtKluetion  of  butter,  so  allowing  the 
incori>nration  of  the  fatty  matter  to  occur.  It  is  seemingly  on  ac- 
count of  this  enveloj^e  that  ether  tails  to  dissolve  out  the  fat  when 
simply  shaken  up  with  milk;  for  if  a  small  quantity  of  an  alkali, 
as  for  instance  iMitash,  which  may  be  presumed  to  dissolve  the  en- 
velopes,  be  previously  atlded,  then  ether  immetliately  takes  up  the 
ikt,  leaving  a  cleiir  watery  liquid,  insisting  of  the  casein,  <fec,,  lactin, 
and  salts. 

Lftcltn  forms  one  of  the  varieties  of  sugar,  and  remains  disstilviKj 
in  tlie  liquid  from  which  both  the  curd  and  butter  nmy  have  been 
separatctl.  It  h^Ls  a  less  sweet  twite ^  and  is  less  soluble  in  water 
than  onlinary  sug^^ir,  is  nearly  insoluble  in  alcohol  and  ether,  readily 
crj*stalHzes,  and  retluces  the  cupro-potassic  solution  like  grai3e-sugar, 
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but  is  not  direjcily  sasceptible  of  ak^oholic  fermentation.  Alone  it 
forms  a  stable  coni[)oiiiid,  but  in  contiict  with  decomjiosing  nitrogen- 
ous mutter  it  uuderfj^oes  conversion  into  lactic  acid,  wliich  aeeoujits 
for  the  ^iurness*  that  milk  aofjuircs  ou  kwpin^. 

The  mmcral  matter  and  icttfer  coinprii^e  the  inorganic  principles 
required  for  the  puriH>t;es  of  life. 

Aceonlini^i:  to  tlie  analysis  given  in  Dr.  Lethcby's  table,  cow's  milk 
eontains  14  i>cr  cent,  of  solid  inattefj  wliich  is  distributed  as  follows: 


Coviposition  of  eow's  milk. 

Nitrogenoua  matter,    .         .         ,         .  4  1 

Fatty  matter, 3.9 

LiiCtin,         ,         .....  6,2 

Swline  matter,      .         ,         .         .         ,  0.8 

Water 80.0 

100.0 

One  pint  of  milk  of  tlie  above  coraixjsition,  reckoned  at  a  sp,  gr, 
of  1030^  which  will  j2;ive  9012  grains  as  its  weight,  will  contain  the 
following  aniounti?  of  the  j^evenil  solid  constituents,  represented  in 
grains  and  ounces : 

Solid  comiUueut^  in  one  pint  of  mllL 

GraiDi.  On. 

KitrogcnouB  mtttter 309  0  843 

Tally  infttter, 3^1  0 1S02 

Laetin 4(18  l.OG'.J 

Biilinc  matter, 72  0.104 

Total  &olid  matter, 1.2t>0  2.878 

Tlie  proportion  of  the  several  constituents  of  milk  varies  in  dif- 
ferent animals,  and  also  under  diUerent  circumstances  in  the  same 
^limal. 

First,  as  regards  tlie  com  [position  of  the  milk  of  different  animals* 
^s  it  does  not  hapix^n  that  a  fixcfl  or  invariable  coni[M>sition  exists, 
it  is  not  surprising  that  the  analyses  of  ditlereiit  authorities  should 
Ixi  found  to  vary  to  some  extent.  They  so  far  agree,  however,  as  to 
give  markcnl  distinctive  featui-es  to  tlie  milk  of  certain  animals.  The 
following  tiible  is  furnished  by  Payen  UiS  aflbrdiug  a  mean  represen- 
tation : 


J 


WomjLti» 

Cow. 

Gout. 

Sheep. 

Aw. 

UtfB. 

Nitrogenous  mntter  and  > 
insoluble  suits,             ^ 

8.36 

4  55 

450 

8.00 

1,70 

1.62 

Btitt<ir,     .... 

S.34 

8  70 

4,10 

6.50 

1.40 

0,1^ 

Lnctin  Mnd  soluble  ^RlU,  . 

3.77 

5,35 

5.90 

4.,50 

e.40 

8.75 

Water,      ...         * 

80.54 

80.40 

85,60 

82.00 

110  50 

89.33 

100.00     100.00     100.00     100.001    100.00     lOOOQi 

TIr*  milk  of  tlie  oow,  accarding  to  tlie  above  analyi^es,  the  most 
closely  ajiproximates  to  that  of  woniun,  but  it  is  rather  more  highly 
ehargwl  with  earli  kind  of  solid  constituent.  Next  fbllows  the  milk 
of  the  goat,  which,  taken  altogetherj.  is  again  rather  richer.  That  ttf 
the  sht^^ji  18  charactcrizeil  liy  its  marked  richness  in  nitrogenous  mat- 
ter and  butter.  Tlie  milk  of  the  ass  and  mare  presents  a  striking 
diilcrence  from  the  rest.  The  peculiarity  consists  of  the  small  amounts 
of  nitrogcnou.^  matter  and  luitter,  and  the  large  amount  of  hictin  or 
sugar.  The  milk  of  the  marc  forms  the  higher  representative  of 
this  jKx^uliarity  of  the  two,  and  so  large  is  the  amount  of  sugar  cen- 
tal net!  in  it  that  in  Tartary  it  is  fermented  and  converted  into  a  spir- 
ituous liquor^  which  is  known  hy  the  name  o(  koumim.  Asses'  milk 
is  well  known  to  form  a  most  u.'^fid  aliment  for  persons  too  delicate 
in  health  to  bear  cow's  milk.  Its  prominent  characters  as  an  article 
of  food  arc  sweetness  of  ta.^te  and  facility  of  digestion;  and  a  glance 
at  its  com  posit  inn  suffictis  to  account  for  the  |>08scs8ion  of  the^^c  quali- 
ties. It  is  said  to  have  the  objection  of  being  sometimes  apt  to 
occik^ion  diarrlio^a. 

I  have  sclecti^d  and  introduced  Payen^8  analyses,  but  it  must  be 
stated  that  .somewhat  diiferent  results  are  furnished  by  other  analysts, 
and  parti<uilarly  as  regards  wnman's  milk,  in  which  the  prop<»rtion 
of  sugar  is  given  as  consiilembly  larger^  and  that  of  casein  smaller, 
thus  bringing  it  m  resi>ect  of  these  eonstitueuts  claser  to  the  milk  of 
the  ass. 


'  The  correct  udditioriB  lier«  do  not  quite  oorreepond  with  the  figures  gWea.  ft 
deviatiun  to  the  esLtcnt  of  LO  oxUting  in  the  one  ca^e  and  0.1  in  the  other.  Tlie 
soluble  «iiUSi  which  in  the  ubove  tnblt^  iirc  grotipnd  with  the  iHCtin,  ore  iu  Pftven'i 
table  |«il  down  Hi  l-Oti  per  cent,  for  womnn's  milk.  Thi*  ii  ubviQutlj  aii  error, 
And  U  may  be  concluded  thnt  0.06  b  meant.  Thece  figureft  have  been  tAkeo 
abuvo  aod  bring  the  additioa  correct. 
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"With  reference  to  the  casein,  it  is  stated  that  the  eoagulum  or  curd 
of  woman'8  milk  is  "  in  general  somewhat  gelatinousj  and  not  so   \/ 
[     dense  or  solid  ns  that  <»f  cow's  milk,  aiui^  therefore,  more  etLsily  di-  ' 
!     gasted  by  the  cKiUFs  stomach"  (Lehmann), 

The  quality  of  mrlk  further  varies  in  different  breeds  of  animals. 

The  milk  of  the  Ahlcrney  cow,  fur  example,  is  well  know^n  for  its 

I     great  richne^  in  fat,  and  that  of  the  hrewl  of  long-honis  is  reputed 

)     to  contain  a  larger  proportion  of  citsein  than  exists  in  the  milk  of 

f     other  cows.     It  is  also   a  fKipular  belief  that   dark-complexioned 

'      women  posse«^  superior  qualiHcations  ft»r  not>iing  than  tair-complex- 

ioned  w^omen,  and  this  view  is  supjxjrted  by  the  results  of  a  com- 

I      parative  analysis  made  by  L^Heritier'  of  the  milk  of  two  nursing 

mothers,  aged  twenty  years,  one  of  whom  was  dark  and  the  other  fair, 

it  having  been  found  that  the  secretion  of  the  bruurtU'  was  riclier  in 

each  of  the  organic  constituents  than  that  of  the  fjlomk. 

Besides  thc«e  variations  in  the  milk  of  individual  am'muls,  varia- 
tions of  a  certain  nature  are  noticeable  in  the  milk  of  the  same  in- 
dividual. 

Thi*  fluid  which  is  first  secreted  after  parturition  is  in  a  very  dif- 
ferent ci>ndition  from  ordinary  milk.  It  g<>c*s  by  the  name  of  colm- 
trum,  and  is  of  a  somewhat  viscid  or  stringy  t*onsistence,  something 
like  soap  and  water,  with  a  turbid  and  yellowish  apitearanee,  and  a 

hrtrongly  alkaline  reaction.  It  contains  more  albumen  than  casein,  y 
bid  hence  undergoes  Cfxigulation  on  boiling.  Examined  micros*'opi- 
cally,  a  numljer  of  large  irregular  Wlies  are  seen,  which  consist  of 
conglomerations  of  small  fat-globolcs  held  together  by  an  amor- 
phous, .somewhat  granular  substance.  These  are  cidled  colmtntm-cor^ 
piutcitM.  The  secretion  of  the  vow  remains  in  this  state  for  several 
days — it  may  be,  for  a  month  after  cidving.  Possessing  during  this 
time  a  somewhat  sickly  o<kir  and  purgative  propertifs,  it  must  be  re- 
garded m  in  an  unfit  state  for  human  focML 

A  niurke*!  difteix^nce  exists  in  the  i|uality  of  tlie  milk  as  regards 
the  aujount  of  cream  which  is  obtained  at  the  cummencement  and  at 
the  end  of  milking.  It  has  been  ascertainefl  by  direct  observation, 
both  on  the  Continent  and  in  England,  that  the  latter,  especially 
>vhen  intervals  of  some  duration  are  allowal  to  ela[>se  between  the 
Y*eriods  of  milking,  contain.^  more  tlian   double,  and   it  may  lie,  as 

>  Traits  de  Cbiiuid  pathologiquef  Puris^  184*J,  p.  638. 
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niiich  as  four  times,  tlie  amount  of  cream  in  a  given  quantity  of  milL 
Tliii^  appears  to  be  doe  to  the  fatty  matter  rising;  npwardj^  wliil^  the 
milk  is  eontained  within  the  gland,  just  as  it  is  known  to  do  after 
i*emovML  In  this  way  the  liu^t  renH»ve<l  portion,  eon!*isting  of  that 
which  occupied  the  highest  position^  will  contain  the  largest  amount 
of  tatty  matter,  and  may  eoti^iet,  in  tact,  of  a  sj>eci«?  of  thin  cream. 
It  is  importjiut  that  tins  should  l>e  known  by  those  who  ol)tain  the 
measure  of  milk  they  require  in  a  sejmrute  vesj^el  direct  from  the  cow. 
Of  course,  if  a  whole  milking  is  retn^ived  into  one  vesst^^I,  a  uniform 
admixture  will  occur  and  au  average  quality  be  yielded. 

According  to  results  obtained  in  a  series  of  observations  conducted 
by  Dr,  Ilassidl,  it  appears  that  the  afternoon  milk  of  the  cow  is  richer 
bf»th  in  cream  and  eurd  (butter  and  casein)  than  the  morning. 

Evidence  is  not  wanting  to  show,  iu^  might  be  anticipated,  that 
the  quality  of  the  milk  is  influenced  by  the  nature  of  the  food.  Our 
knowledge  is  still  im|>erfc<'t  n.^gm-^ling  the  precise  effect  exerteil  by 
diflerent  aliniirutary  artich^s  on  the  amount  of  the  resj>ectivet*tmstitu- 
ent  principles  of  milk;  but  this  much  has  been  clearly  ascertained, 
that  an  insufficient  diet  quickly  leads  to  its  imjioverishment  in  s^ilid 
material.  It  is  nothing  more  than  might  be  expectotl  that  to  main- 
tain the  milk  in  got:)d  condition,  a  proi>cr  antl  sufficient  diet  must  be 
suppllcfl  J  an«U  it*  the  ciise  of  tlie  cow,  no  fond  cjin  be  considered 
equal  to  that  wliich  is  yielded  by  the  fn^h  [nisture  of  country  field?, 
the  plants  of  winch  give  a  richneja^,  sweetni'ss,  and  agreeidjle  aromai 
which  cannot  be  supplied  by  any  other  motle  of  fc^^ling. 

That  milk  is  Buseeptiblc  of  Ix'ing  in  a  mnrkeil  decree  influenced 
by  speeitd  ingc^ta  is  a  fact  with  which  m^st  peojile  are  af*quaintcKl, 
and  many  familiar  illustrations  of  it  can  be  adduced.  It  is  known, 
for  instance,  that  the  color  may  be  mmlifietl  by  mixing  saffron  or 
madder  with  the  focnl ;  the  odor,  by  tlie  consuni])! ion  of  plants  belong- 
ing  to  the  cabbage  and  onion  tribes ;  and  the  taste,  by  the  iDgestioii 
of  a  bitter  article  such  as  worniwmid.  Milk  also  is  known  to  a<*f|Uire 
poisonous  pnqxTtles  from  the  nature  of  tlie  herl)age  in  certain  locali* 
ties,  without  the  animals  themselves  (n^ws,  goats,  Ac),  lx*ing  jKusoncd, 
just  as  has  been  previously  raentionetl  may  happen  in  the  cu^  of 
meat.  This  is  nntitTd  to  occur  abroad,  and  especially  in  Malta  and 
in  some  of  the  districts  of  North  Amerif*a,  A  further  illustration  of 
the  influence  exerted  by  food  is  affJjrded  by  the  fact  that  the  milk 
of  me^idow-fcd  cows,  and  likewise  the  cream  which  rises  from  it^  is 


hkwholesome  hile. 
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liable  to  acquire  a  marketl  unpleasant  flavor  in  the  autumn  from  tlie 
fiillen  and  decayed  leaves  wliich  may  hap|)eu  to  be  consumed  by  the 
animnh 

buckling  mothers  have  to  practice  self-denial  in  exiting  and  drink- 
ing for  the  sake  of  the  ea.se  and  comfort  of  their  infautw,    Exiwrience 
nnhci*  them  that  by  partaking  of  fruit  and  green  vegetables,  or  any- 
Uiing  of  a  8onr  or  aeid  nature,  tlieir  milk  is  apt  to  acquire  griping 
and  purging  properties. 

Tlie  medical  practitioner  is  likewii^e  well  aware  that  medicinal 
agentjs  produce  their  ettect  upon  the  milk.  Infjiut^?  may  be  ??alivatcil, 
purgetl,  and  narcotized  by  nierenry,  drastic  purgatives,  and  opiates, 
respectively  administered  to  the  mother.  Sometimes,  also,  medicines 
arc  puri>ai*ely  given  to  influence  the  child  through  the  me<linm  of  the 
milk  instead  of  being  administered  directly  to  the  infantile  patient. 

Lastly,  it  may  he  mentionfHl  tijat  violent  exerci&e  and  certain 
iTunital  states  are  known  to  cc»nnunuieate  pernicious  properties  to  tlie 
nulk*  An  instance  h  quoted  by  Paycn  in  which  the  milk  of  a 
iiDniai]}  tlic  8ubje<t  of  nervous  attacks^,  became,  in -less  than  two 
lionrh  after  each  paroxysm,  nMiciluginous  like  the  white  of  egg. 

Milk   a|Ji*eare,  also,  sonu^tinies   to  acquire   specially  deleterious 
pro[K*rties  from  a  ixMi'uIiar  change  takiiig  place,  attended  with  the 
development  of  a  low  form  of  vegetable  growth*     Dr.  Fark(»i3  ob- 
serve:**  that  **  Pmfessor  Mo^ler  lias  ilirected  attention  to  the  poison- 
ous effects  of  'blue  milk,*  tliat  is  to  say,  milk  covcnni  with  a  layer 
of  blue  substance,  which  is,  in  fact,  a  fnugtis,  either  the  Didium 
Saafin  or  Penicilliuin^  which  seisms  to  have  the  power,  under  certain 
cronditiont*,  of  causing  the  appearance  in  the  milk  of  an  anilin-like 
^u^Mtance.    The  existence  of  this  form  of  fungus  was  noted  by  Fuchs 
«18  long  ago  as  1861.     Milk  of  this  kind  gives  rise  to  gastric  irrita- 
tion (first  noted  by  Stein hof);  and  in  tour  cases  noted  by  Mosler, 
it  produced  severe  febrile  gastritis, 

"Milk  which  IS  not  blue,  but  which  coutaius  large  quantities  of 

JDidiMffi,  ap|)ears  from  Hessling's  ohsorvatiojis  to  produce  manv  dv*- 

j:»eptic  symptoms,  and  even  cholcm-like  attacks,  as  well  as  pos^iibly 

^o  give  ri^  tosfnne  aphthous  affections  of  the  mouth  in  children.** 

In  a  (botnote  it  is  stated  that  **  blue  milk  is  given  l>y  feeding  cows 

ilh  some  vegetable  substauf'cs,  as  3lipso(iii  [mhwd'itt^  Pofyt/onitm 


1  Pracliciil  Hygiene,  3d  ed.,  p.  289. 
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af^hulare  and  Fa^opt/rum,  ifereurkili^  peretinhtf  and  other  plants 
(MoiikT),  but  this  is  ditfererit  from  the  blue  color  referred  to 
above/*^ 

Thcr<'  are  certain  produota  and  modifications  of  milk,  n^  cream, 
skimmed  milk,  butter-milk,  curds,  whey,  condense<l  milk,  butter 
and  cliee<sc,  which  will  now  recjuire  consideration. 

Cream. — Cretim  con^^ists  mainly  of  the  fatty  matter  of  milk, 
which,  by  virtue  of  its  lightness,  rises  to  the  i^urface,  the  milk  being 
allowed  to  reiMrsc  for  some  time  for  the  ]Turpo.se.  It  contains  some 
of  the  watery  licjuid  part  of  the  milk  wliicli  hokk  in  sohition  the 
other  constituents.  The  composition  of  cr^im  will  necessarily  vary 
a  great  deid  according  to  it.^'  purity.  The  following  is  the  com|>o- 
sltion  given  in  Dn  Letheby^s  table ; 

CompO€itwn  of  eream* 

^'ntfrf^fBrmm  mniiGT 2.7 

Ffitty  mfitter, 26.7 

Luiain,  ,  .  .  ,  ,  .28 
SaIitic  luatter,  .  ,  ,  .  .1.6 
W^ter, 66.0 

100.0 

Bevonshim  or  clotted  cream  ditfci^  fmm  onlinary  cream  in  being 

of  a  solitl  consistence.  The  diffei-enw  is  pnKluecd  by  its  being  col- 
lected from  milk  which  has  Ixh'U  prt»viously  heated  just  to  the  jK>int 
of  simmering.  A  .'^cum  forms,  and  is  aiNSociated  with  the  fatty  mat- 
ter that  subset|uently  rises. 

SkimmetJ  milk. — Skimmed  milk  is  the  residue  of  milkYrom  which 
ci*eam  has  been  collected.  It  is  simply  milk  ch*prived  of  a  certain 
amount  of  it*s  fuity  *Hinstitucnt.  Being  less  rich  than  ordinary  milk, 
it  sometimes  foruLS  a  useful  aliment  for  a  weak  ^jtoraach. 


*  Althonejb  not  strictly  fnUing  within  the  ?copp  of  this  work,  it  tuny  berv  bt 
mentioned  lliiit  s<>tn<3  roc^^nl  rmtbreak*  of  typhoid  fever  hnve  iw«n  very  distinctly 
triced  to  the  milk  consumed.  It  docs  not  nppejir  that  the  milk  hnft  oriKinnUy 
pnoKeftsed  noxtou*  properti?*,  hut  Um  nequirwd  ihcni  by  nd mixture  with  poUuted 
Wit«r  b^trurd  distribution  to  the  consumer. 
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Compomfhn  of  ikitmned  mtik. 

Nitrogenous  miitter,      ,        .         .         .4.0 

Fatly  matter, L8 

Liictin, 6.4 

SMline  mutter, 0.8 

Water, ,     88.0 

100.0 

BnNcr-milk, — \\Tioii  butter  is  preparc^J  <liix!ctly  from  milk  a  thin 
rcsiJuarv  liquid  i.-^  yielded,  which  is  known  by  the  name  of  Inii tor- 
milk.  It  contains  a  less  amount  of  fatty  matter  than  skimmed  milk. 
Mixed  with  other  food  it  is  by  no  means  an  insiguilieant  aHiele  of 
liouri^liment,  eontniuing,  as  it  does,  the  nitrogenous  matter,  ?^ngar, 
.saline  matter,  and  a  small  portion  of  the  fatty  matter  of  the  milk. 
It  h  extensively  used  by  the  ix'asaotry  in  some  loenlities,  and  when 
not  so  employed  is  turned  to  iieeonnt  for  feeding  swine, 

Chrnpoution  of  butter-milk. 
Nitrogonnus  rnrtlti'r,      .         .         .         .41 

Fatty  matterj 0,7 

Lnctin, 6  4 

SiiJine  mutter, 08 

Wiiter, 88,0 

100.0 

Citrd, — ^The  essential  ba.sis  of  enrd  is  casein  ;  but,  as  this  principle 
undergoes  coagulation  during  the  transformation  of  milk  into  curds 
«ijd  wliey,  it  eJitauglcs  and  carries  with  it  tlie  susjH^ndcd  ni ilk- 
globules.  Curd,  therefore,  consists  of  the  nitrogenous  portion  of  milk 
nixed  WHth  the  chief  part  of  its  fatty  element.  It  constitutts  the 
lasis  of  chet«e, 

Ulu'tf, — This  forms  the  opalescent  liquid  left  from  the  sejwmition 
^f  the  curd;  it  Cfintains  the  lactin  and  suits  of  the  milk,  and  likewise 
-wetains  a  little  casein  and  tatty  matter.  It  is  of  some  value,  but  not 
»nuch,  in  an  alimentar}'  point  of  view.  It  is  frec|ueutly,  however, 
*jscd  to  advantage  in  tlie  sick-room  as  a  tlrink  in  febrile  and  in- 
flammatory diseases,  and  possc^sses  sudorific  and  diuretic  properties* 
3t  is  preparetl  by  the  addition  of  various  agetits  to  milk,  and  is 
j^t^iguated  accord iug  to  the  agent  employed,  as,  for  instance,  rennet 
^liey,  white  wine  whey,  cream  ol*  tartar  whey,  tamariud  w  hey,  aluiii 
^^hey,  &c. 
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Omderised  milh — Milk  is  now  to  l>e  obtained  in  a  rondensetl  and 
preset v^ed  state.     It  m  sold  in  hermetically  sealed  tinSj  and  thus  m- 

cnmstanced  may  be  kejit  iTady  for  use  whenever  re^^inred  fiir  years. 
It  ii*  found  in  a  .syrupy  or  semi-liqnid  state^  miscible  with  water, 
aud  will  remain  gofnl  for  some  days  after  the  tin  is  opened.  The 
procLvss  of  pre-servation,  it  apjKUirs,  was  firat  suecessfiilly  cjin-ied  out 
1  n  A  m e rica ,  and  t Ii ere  the  ^ *  p  1  a i n  eon d enseal  m i  1  k , *^  or  milk  si m ply 
reduee<l  from  four  volumes  U^  one,  and  subjectetl  to  a  proce^  of 
superheating,  is  sold  as  well  as  condensed  milk  to  which  cane-sugar 
htis  been  added  to  assist  its  preservation.  In  Enghind  there  are 
three  kinds  of  eondensed  milk  suppli€'<l  to  the  pul>lic — that  of  the 
Anglo-Swiss  Company,  which  is  prepared  at  Chara^  in  Switzerland 
(London  office,  38  Leadeuhall  Street);  tlmt  of  the  Aylesbury  Com- 
pany,  which  is  prepared  at  Aylesbury,  Buckinghamshire  (London 
office,  96  Ijcadenliall  Street);  and  that  of  Messrs.  Crusse  &  Black- 
welL  Eac;h  contains,  according  to  a  report  in  **  FckmI,  Water,  and 
Air/*  for  Octobcrj  1872,  genuine  condcnstil  milk  in  a  j>erfetH  state  of 
preservation,  with  the  addition  only  of  cane-sugar.^  The  following 
are  the  results  furnished  in  the  **  Report"  alluded  to  of  the  respective 
analyses  of  tlie  three  : 

i^ondeiised  mUL 


AngloSwisa. 

Aflesbiiry* 

Croaw  A  Bl»ckw«l]*i. 

Ciifein, 

.     18.52 

17.20 

1(5.30 

Tnliy  nmtter,      . 

.     10.80 

11-30 

9W 

SugMT  of  milk,    . 

.     16.50 

12  00 

17.54 

CiiTie-«ugBr, 

.     27.11 

2^*.  59 

27,0fi 

Afh,   .... 

.       2  12 

2.24 

2.3d         ■ 

Phi>i»phuric  odd, 

.640 

M7 

.708       ■ 

Wnler, 

.     24,80 

27.00 

20  50 

100.000 

100  00 

100.000 

*  Afiiong^l  the  corni^ponJence  contaioed  m  the  Lmicet  for  Nov.  2d  iifid  9tii| 
1872,  flumt]  remiirk^  are  ta  he  found  regHrding  the  employment  of  condenf«d  milk 
AS  an  Article  of  food  for  infanta  brought  up  by  hand.  Whilst  it  is  NdmUtrd  th»t 
infanu  take  it  rendily  un  Hcoountof  1t»  8we«tnef8r  grow  plump,  and  nppeii>r  to 
thrive  reuiurkably  well  iipcm  itj  it  i*  tiHcged  that  the  nppp  lira  nee,  whiuh  dopi^nds 
timply  u[)on  an  nccuniultttion  of  futj  i»  delusive,  iind  thnt  tliey  in  reiiHty  possee* 
10  liltip  power  that  they  beeume  prostrated  by  diarrhoia  nnd  other  affections,  »nd 
rapidly  «ink  in  a  roHnn^r  that  is  not  observed  undt»r  other  modes  of  feeding^.  The 
evidence  nt  pre§ent  iidduced  cun  only  be  looked  upon  as  suggestive,  but  the  mat- 
ter ii  an  iniporUinl  one  ond  worthy  the  eon!*ideralion  of  those  whow?  field  of  ob- 
•erviition  ttffortt^  them  an  opportunity  of  obtaining  and  furnishing  trunwoftby 
iAforinttiion  on  the  pvint. 
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IJchig*8  Food  for  Infants. — This  constitutes  a  food  devised  ujioii 
chemical  principles,  to  form  an  appropriate  substitute  for  woman's 
milk.  The  name  of  tlie  originator  ha"^  been  sufficient  to  carry  it 
into  extensiv^e  use  iu  Cierniauy,  and  it  has  also  bc<*n  made  widely 
known  in  England,  It  is  composed  of  malt  flour,  wheat  flour,  cow's 
milkj  bi<*arbonate  of  potash,  and  water,  in  such  proj»ortions  as  to 
give  a  representation  of  woniau/s  milk  a^  retrurds  tlie  relation  of  ni* 
trogcnous and  non-nitrogenons  principle,'^.  Tlie  following  is  dc^3ril]»ed 
as  the  easieist  and  most  simple  way  of  making  the  food. 

Take  half  an  ounce  of  wheat  flour,  half  an  ounce  of  malt  tlinir, 
and  seven  and  a  quarter  grains  of  the  crystallized  bicarbonate  of 
potash,  and  after  well  mixing  them  add  one  ounce  of  water,  and, 
lastly,  five  ounces  of  cow's  milk.  Warm  the  mixture*  continually 
^fitimng,  over  a  very  slow  fire  till  it  Ijeconu^s  thick »  Then  remove 
the  vessel  from  tlie  fire,  stir  again  for  Ave  minutes,  put  it  liack  on 
the  fire,  take  it  off  ;us  soon  as  it  gets  thick,  ami,  finally,  let  it  \m\\ 
well.  It  Is  necessary  that  the  food  slioidd  fnrm  a  thin  and  sweet 
liquid  previous  to  its  final  boiling.  Before  use  it  requires  to  be 
strained  thnnigh  a  muslin  op  fine  hair  sieve,  to  sepamte  fragments  of 
husk  that  may  be  present. 

To  avoid  the  trouble  of  weighing,  it  is  mentioned  that  as  much 
wheat  flour  a8  will  lie  on  a  talitcspoon  corresponds  with  an  ounce, 
and  that  a  mrxleratc  tablesiioonful  of  malt  tlour  corresponds  with 
Imlf  an  ounce. 

It  is  malt  made  from  barley  that  is  to  be  used,  and  a  common 
eoffee-mill  answers  the  purpose  of  grinding  it  into  flour,  which  is  to 
be  cleanetl  from  the  husk  by  a  ct^ai*se  sit've. 

The  bicarbonate  of  jiotash  is  added  to  neutralize  the  acid  reaction 
of  the  two  kinds  of  flour,  and  also  to  raise  the  amount  of  alkali  in 
the  fiMid  to  the  equivalent  of  that  in  woman's  milk* 

The  ferment  ctmtainc*!  in  the  malt  leads,  during  the  exjKi^ure  to 
tlie  HTirmth  employed  in  the  pro^^-ess  of  preparation^  to  tfie  c<uiver- 
sion  of  the  starch  of  both  the  flours  into  dextrin  and  sugiu*,  the 
Ittttcr  of  which  gives  tlie  sweet  taste  that  is  acquired.  The  newly 
formed  product*,  also,  being  soluble,  acx-ouiits  for  the  mixture  be- 
coming thin,  and  it  is  a  jKunt  contcnditl  fi>r  by  Liehig  that  (irinci- 
ple?t  in  this  state  tax  the  digestive  and  as*iimilative  [>owei>»  of  the 
infant  much  less  than  starch. 
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EXAMINATION   OF    MILK. 


The  quality  of  milk  may  be  jiidp:^!  of  by  it8  specific  gravity  and 
tlie  amount  of  cream  cniitaiiicti  in  iL 

Spfcific  Gmviiif. — The  gpcfific  gravity  is  taken  by  weijrhing,  or 
more  reaility  by  means  of  an  instrument  known  as  the  hydrometer. 
Tlie  onlinary  sp-  gr.  of  good  genuine  cfjw's  milk  may  be  said  to  be 
about  1030  at  fiO°  Fahr,  It  varici?!,  however,  within  a  range  Ui^ually 
of  two  or  tliree  degrees  over  and  about  four  degrees  under,  and  is 
more  frequently  under  tluin  over, 

Tlie  addition  of  water  lowers  tlie  8p.  gr,,  and  thus  is  affordcii  one 
mean>:  of  detceting  tiiis  adulterati^uK  An  cxet*S8  of  cream  al^ 
lowers  the  sp,  gr.,  on  aceount  of  the  lightness  of  tlie  fatty  matter,  so 
that  caution  h  necessary  in  dealing  with  the  evidence  aflR>rdfNl  by 
the  sp.  gr.  In  a  sample  of  milk  cxaminctl  l>y  Dr.  Ilassall,  ccmtain- 
ing  26  [)er  cent,  of  cream  (the  usual  quantity  is  from  5  to  10  jxt 
cent.),  the  sp.  gr.  was  found  to  be  1019,  and  in  anotlier,  c*ontaining 
80  per  cent.,  as  low  even  as  10i)8;  and  that  this  was  due  to  the 
cream  wils  provetl  by  the  fact  tliat  the  same  -samples,  when  skimmcdi 
showed  a  sp.  gn  of  1027  and  1026  respectively.  These  fonu  ex- 
treme and  exreptional  t*ast^,  but  it  often  oeinn*s  that  milk  which  is 
only  fairly  rieh  in  cream  will  show  a  sp.  gr.  of  102G  or  1027  Wfore 
being  skimmed^  and  10*10  or  1031  afterwards.  It  is  Ijetter^  there- 
fore, to  get  rid  of  this  mmlifying  element^  and  to  submit  the  milk^ 
after  being  skimmed,  to  examination,  and  if  theix?  lie  then  a  lower 
8p,  gr.  than  about  1027  or  1028  it  may  beikirly  surmised  that  water 
has  been  a^likHl. 

Dr,  Hassitil  even  recommends  that  the  inHuence  of  all  the  fatty 
matter,  and  the  casein  iis  well,  should  be  eliminated,  and  that  the 
whey  should  form  the  liquid  submitted  to  examination,  a  few  drops 
of  acetic  acid  Ix^ing  ust.*d  to  eifeet  the  separation.  He  gives  the  re- 
sult of  the  examination  of  the  whey  derived  from  forty-two  samples 
of  genuine  milk,  and,  whilst  coiisiderable  variation  was  noticeable 
in  the  sjx  gr.  of  tlie  milk  itself,  only  a  flight  variation  was  i»lis<*rve«l 
ip  that  of  the  whey,  the  limits  of  the  range  bt»ing  1025  and  1028, 
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Effect  produced  on  the  sp.  gr.  of  milk  by  dilution  with  water  (Hassall). 

Sp.  gr. 

Pure  milk, 1080 

Milk  diluted  with  about  16  per  cent,  of  water,  .        .     1026 

«*  *•  20        "         *•  ...     1028 

»*  "  86        "         "  ...     1018 

«»  «»  46        "         "  ...     1015 


Skimmed  milk, 

Skimmed  milk  diluted  with  10  per  cent,  of  water, 
c(  (t  20        "  ** 

"  4«  30  «<  n 

It  <c  40  ((  «< 

<(  ««  60        "  ** 


Whey, 

Whey  diluted  with  16  per  cent,  of  water, 
(I  <(         20        '*  *' 

<i  It         30        "  «« 

il  n  40         **  ** 

«i  i«         50        **         «• 


1081 
1027 
1025 
1021 
1019 
1016 

1029 
1025 
1022 
1020 
1017 
1014 


In  an  examination  conducted  in  my  own  laboratory  the  following 
are  the  specific  gravities  that  were  given  by  admixtures  of  definite 
proportions  of  milk  of  a  sp.  gr.  of  1030  and  water — 


Milk. 

Water. 

100 

+ 

0 

95 

+ 

6 

90 

+ 

10 

86 

+ 

16 

80 

+ 

20 

76 

+ 

26 

70 

+ 

80 

66 

+ 

86 

60 

+ 

40 

66 

+ 

46 

60 

+ 

60 

40 

+ 

60 

Sp.  gr.  of  specimen. 
1030 
1027.6 
1026 
1024 
1022.4 
1021.4 
1019.6 
1018.4 
1017 
1016.2 
1014 
1011 


Sp.  gr.  of  the  whey. 
1027.4 
1025.8 
1024 
10-22.5 
1020.6 
1019 
1017.8 
1016 
1014.6 
1018.8 
1012 
1009 


The  amount  of  cream  is  estimated  by  means  of  the  lactometer  and 
the  ladaacope. 

Lactometer. — This  consists  of  a  long  glass  tube  or  vessel  gradu- 
ated into  100  measures.  The  vessel  is  filled  to  0°  at  the  top  of  the 
graduated  scale  and  placed  aside  for  the  cream  to  rise.     The  thick- 
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Bess  of  the  layer  can  then  he  read  off  in  percentages.  The  amount 
of  cream  varies  con8ideraljly  in  different  samples  of  genuine  milk, 
ancl  no  precnse  limits  can  be  given.  It  may  Ik*  wdtl,  liowever,  that 
if  found  lx>low  h  per  eent.  a  susineion  of  adulteration  with  water 
may  Ik*  reasonably  entertainefl.  The  average  api>ears  to  l>e  about  8 
or  9  pc^r  eent,,  but  it  may  amount  to,  and  even  considerably  exceed, 
20  iKn"  wnt. 

A  jiopulur  notion  is  entertained  that  the  addition  of  a  small  quan- 
tity  of  warm  water  to  milk  increases  the  amount  of  cream  yielded. 
The  nntionj  however,  has  been  shown  by  oljservation  to  be  entirely 
erroneous.  It  evidently  arose  from  the  cirenmstanee  that  tlie  addi- 
tion of  water,  by  diminisliing  the  sp.  gr.  of  the  milk,  faeilitntes  and 
exjicdites  the  ascent,  but  ultimately  the  product  is  even  less. 

L(idmcope^~X  more  scierUitie  and  exact  way  of  estimating  the 
amount  of  fat  in  milk  is  by  the  use  of  an  instrument  called  the  ^ic- 
tmeoiit\  This  measures  the  degree  of  opacity  uf  the  liquid,  and,  as 
the  opacity  of  milk  is  due  to  the  fatty  matter,  it  affords  an  indiea- 
tion  of  the  amount  that  is  present.  The  lactoscope  of  Donn6,  the 
original  inventor  of  the  instrumentj  consisted  of  an  arrangement  for 
increasing  or  diminishing  the  thickness  of  the  layer  of  milk  placed 
between  two  glass  platens;  anil  acci>rding  to  the  thick nt^s  recpii red 
to  obscure  the  light  of  a  candle,  looked  at  through  the  apparatus,  a 
measure  was  furnished  of  the  amount  of  flit,  which  could  be  read  off 
from  an  itjdcx  adjusk\l  for  tlie  purpose. 

The  lactoscope  of  l)i>nn6  has  been  improv^c<l  np^nli  by  Vogel, 
whose  very  simple  cf>ntrivanee  aff<^»rds  a  ready  means  of  determining 
ill  a  precise  manner  the  amount  of  fatty  matter  suspended!  in  any 
given  s[)ecimen  of  milk.  The  apparatus  consists  of  a  half-moon- 
shaped  trough,  witli  two  parallel  sides  formed  of  flat  glass  plates, 
one-tifth  of  an  incli  distant  from  each  other;  a  glass  cylinder  on  a 
foot  and  with  a  sjmnt,  graduatetl  to  100  c.c. ;  and  a  small  pipette, 
graduated  in  c,c.  divided  hito  halves.  In  conducting  the  examina* 
tion  the  measure  is  AIIcmI  to  IfX)  c,e,  with  water,  and  then  a  few  c,e*, 
say  3,  of  milk  are  dropjK^l  in  from  the  graduated  pii>ette.  The 
mixture  is  well  shaken,  and  the  trougli  aftcrwanJs  filled  with  it,  A 
canflle  is  placcnl  alwut  threc^  feet  from  the  trough,  and  the  flame 
lookeil  at  thnjnigh  the  diluti:^!  milk,  the  back  of  the  observer  Ix'ing 
dinxUed  towards  the  window  of  the  room.  If  the  candle-flame  is 
clearly  seen,  the  mixture  is  to  be  returned  to  the  measure,  and  more 
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Inilk  added  to  it  from  the  pipette,  and  then  to  be  tried  again  in  the 
trough.  This  is  to  be  repeated,  adding  each  time  either  one  or  half 
a  cc,  until  the  candle-flame  becomes  obscured.  From  the  quantity 
of  milk  required  to  be  added  to  the  100  cc.  of  water  to  produce 
this  effect,  the  amount  of  fatty  matter  can  be  calculated,  the  follow- 
ing formula  having  been  found,  by  comparing  the  results  obtained 
with  those  yielded  by  chemical  analysis,  to  give  the  information  re- 
quired. Let  23.2  be  divided  by  the  number  of  cubic  centimetres 
of  milk  employed,  and  0.23  be  added,  and  the  product  will  give  the 
percentage  amount  of  fat.  Suppose,  for  instance,  6  cc.  of  milk  to 
have  been  required,  then  the  fat  will  amount  to  4.09  per  cent. 
Thus : 

23  2 

—  +  0.28  =  4.09 
6 

The  following  table  gives  the  results  worked  out,  and  will  enable 
the  percentage  of  fat  to  be  at  once  read  off: 


cc  of  milk 
employed. 

1 

Pe 

rcenUge  of  fat 
in  the  milk. 

28.48 

CC.  of  milk 
employed. 

14 

in  the  milk. 
.     1.88 

15 

15  46 

16 

.     1.78 

2 

11.83 

16 

.     1.68 

2.5 

9.51 

17 

.     1.00 

3 

7.96 

18 

.     1.52 

8.5 

6.86 

19 

.     1.46 

4 

6.03 

20 

.     1.89 

4.5 

5  88 

22 

.     1.28 

5 

4.87 

24 

.     1.19 

5.5 

4.45 

20 

.     1.12 

6 

409 

28 

.     1.06 

6.5 

8.80 

80 

.     1.00 

7 

8.54 

85 

.     0.89 

7.5 

8.82 

40 

.     0.81 

8 

8.13 

45 

.     0.74 

8.5 

2.96 

50 

.     069 

9 

2.80 

55 

.     0.66 

9.6 

2.77 

60 

.     0.61 

:«.o 

.      2.55 

70 

.     0.56 

:i-i 

2.43 

80 

.     0.52 

:m2 

2.16 

90 

.     0.48 

:i8 

2.01 

100 

.     0.46 

200 
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BUTTER. 

Butter  is  the  fatt}'  portion  of  milk,  and  is  obtained  by  the  jirocess 
of  chuniiiig^  either  cream  or  the  milk  itself  Ix'iiig  suhjeeted  to  the 
operation.  The  effect  of  churning  is  to  cause  the  milk-globules  to 
run  togetlicr  or  coalesce,  and  thus  to  become  ineorporafe*!  into  a  solid 
mass,  Tliis  is  supposed  to  1>e  brought  about  by  the  ineehanieal 
rupture,  in  the  first  place,  of  the  envelopes  of  the  globules,  the  con- 
tents of  which  are  then  jK'rniittt^l  to  l^econie  aggloiuerated  ;  and,  it  is 
found  by  experience  tliat  the  prucesi?  is  facilitate<l  by  being  Cim< hi cted 
at  a  temperature  of  about  60°  Fahr.  When  the  butter  is  formed,  it 
is  removiNl  from  the  churn  and  well  knead eil  and  washed  with  water, 
to  remove  as  much  as  possilde  of  adhering  aisein  and  other  iugretli- 
ents  of  the  milk,  and  the  more  completely  this  is  elfected  the  better 
will  the  butter  afterwards  keep.  More  or  less  salt  is  added  ti>  pro- 
mote still  further  its  power  of  keeping,  and  the  qmiutlty  is  regulated 
by  whether  the  liutter  is  to  l)e  eiiten  fresh  or  to  lie  preserve*!  for 
f u tu VQ  eons u  m pt i on* 

The  pure  fatty  matter  of  butter  is  (XjuijioschI  of  a  mixture  of  several 
fiitty  principles.     Six  liavc  been  enumeratetl  by  Chevreul,  viz,: 

Margariu, 

Olein  (Butyrolein), 

Caprylin, 

Butyrin, 

Caprin, 

Caproiu  (Capronin)* 

These  are  neutral  fiitK,  and  are  resolvable  into  glycerin  and  mar- 
garic,  oleic,  raprylic,  butyric,  caprie,  and  caproic  a<'ids  n\s[>ectively : 
the  first  two  acids  being  of  a  tixccl,  and  the  last  tour  nf  a  volatile 
nature.  It  is  to  the  latter  agents  that  the  chanicteristic  taste  and 
smell  of  butter  are  due,  although  they  are  [iresent  only  in  small 
amount.  Aeeonling  to  Bromeis  98  per  ecmt.  of  butter  (the  pure  fat) 
is  eom|>osed  of  margarin  and  olein  (G8  per  cent,  of  the  former  and  30 
j>er  t^ent.  of  the  latter),  and  the  i*eraainder  of  the  volatile  fatty  acid 
compounds. 

Such  is  tlie  composition  of  the  pure  fatty  matter  of  butter.  Butter^ 
however,  as  it  is  obtained  and  furnished  for  consumption  contains  a 
certain  quantity  of  other  matter,  but  the  iat  ought  to  amoimt  to  from 


BUTTER 


86  to  92  per  cent.     Casein  is  present  to  the  extent  of  from  3  to  6 

j     per  cent,  only  in  good  specimens.     In  a  bad  suraple  there  may  be 

^«on^idenibly  ntore,     Scime  of  the  watery  ])i>i'tion  of  the  milk  is  re- 

ffhined,  and  with  it  the  otlier  constituents  that  are  held  in  solution. 

The  water  shonkl  not  amount  to  more  than  from  5  to  10  {>er  cent,, 

but  it  is  sometimes   foniiil   in  e^msitlemlily  larger  fjaantity.     Tlie 

I    practice  of  beating  up  the  bntter  with  water  before  being  put  into 

the  scales  forms  a  process  whit^li  tells  in  favor  of  the  retail  dealer.   A 

description  of  butter  known  as  "  Bcwh  '*  has  been  found  to  wiitain  a 

ij     pnj|H»rtion  of  water  amounting  in  some  eases  to  more  tlian  a  third 

j     of  tht»  articrle  (Hai^yall),    Salt  U  present  as  an  adriiixtnre  in  all  butters, 

In  fret^h   butter  the  average  amount  nmgcs  from  0,5  to  2  per  eent. 

In  salt  butter  the  quantity  should  not  exceed  8  i>er  cent. 

Bntter  may  lie  separated  from  the  above-mentioned  adventitious 
ingredients  by  applying  heat  ^  as  U>  melt  it.     The  fatty  matter 
risoa  in  a  pure  ^tate  to  llie  surface,  leaving  a  water>^  liquid  contain- 
ing the  other  princlplefi  present  below.     It**  flavor^  hawever,  is  much 
deteriorated  by  the  pnxjess,  for  the  agreeable  taste  belonging  to  fresh 
butter  18  in  great  i>art  due  to  the  natural  accessory  matter  present. 
It  IS  true  bntter  has  a  pwniHar  odor  and  flavr^r  which  are  given  to  it 
by  iti?  volatile  fatty  acid  etimpound.^»  and  these  will  \yv  retained  in 
the  melted  article;  but  there  are,  besides,  sapid  qualities  belonging 
to  fresh  butter  which  are  due  to  other  ingre<lients  derived  from  the 
milk  which  yielded  it.     It  is  well  known  that  the  t^iste  of  butter  is 
touch  influenced  by  the  nature  of  the  foiid  u]K)n  which  the  oow  is 
kq>t,  and   that  a  delicate  anil   agreeable  aroma  is  given  by  some 
postures  which  is  not  at!'ortled  by  others.     A  decidedly  inii*lea^nt 
flavor  (which,  as  previously  mentioneti,  may  be  likewise  i>ereeptible 
in  the  milk  and  cream)   is  also  sometimes  noticeable  in  the  butter 
jnade  in  the  autumn,  and  not  at  other  timcii  of  the  year,  arising  from 
the  fallen  and  decayed  leaves  which  the  cow  may  hapjX'n  to  have 
ouiisuraed  with  it^  food. 

Pre«h  butter,  esiR*eially  in  hot  weather,  is  ver>'  prone  to  undergo 
cliangi*,  and  in  the  course  of  a  sliort  time  to  bcH?onje  rancid*  This 
arises  from  tlje  nitrogenous  matter  of  the  milk  with  which  the  butter 
'»  impregnated  tieting  as  a  ferment*  and  leading  to  the  libenition  of 
the  fatty  acids.  The  moiN?  comph^tely  butter  is  dcprivcnl  of  tliis  ad- 
ventitious matter  by  washing,  the  l>ctter  is  it  found  afterwards  to 
keen*  and,  if  it  be  completely  deprived  of  it  by  melting  and  agita^ 
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tion  with  Ijoiling  water,  it  will  bear  preservation  for  a  considerable 
period,  but  the  prt^eess  involves  a  loss  of  the  agreeable  flavor  which 
Moil g8  to  tlie  article  in  the  fresh  state.  AAHieii  hatter  ha^s  hc>e<:ime 
nmeid  it  may  alno  he  rendei^ed  again  ea table  by  melliiig  it  and  shak- 
ing it  rejieatetlly  with  boiUng  water  for  the  purpose  of  removing  the 
free  fatty  adds;  and,  if  the  melted  bntter  \m  then  pouixxl  into  loe- 
eohl  water,  it  is  stated  to  Oiiisnme  the  appearance  of  fresh  butter. 
The  addition  of  salt  to  butter  cheeks  the  deeomposition  of  the  easein 
that  nuiy  he  present,  and  tlu'iitM?,  also,  the  ehangt;  of  the  butter  itself. 
It  is  iqion  tliis  principle  tliat  salt  is  used  as  a  preservative  agent,  and 
sugar  enjoys  a  similar  eapaeity.  Butter  laid  in  syrup  is  said  to  keejj 
even  better  than  salti»d  butter.  Exclusion  from  air  affords  another 
means  of  pn^orving  butter,  and  simply  covering  it  with  water,  re- 
newed every  day,  will  suffice  to  keep  it  goixl  for  a  week  an<i upwards. 
Instead  of  water,  a  weak  solution  of  tartaric  acid  has  been  recom- 
n>ended  !>y  Br^n^n,  and,  according  to  Pa\'en,  is  ftir  more  efficacious. 
Pay  en  states  that  some  bntter  npoii  whic*h  the  |>roeess  was  tried  with 
h  view  f>f  testing  its  efBcacy,  was  found  to  have  retained  its  freshness 
at  the  end  of  two  months  under  the  existence  of  a  temperature  of 
from  60^  to  08^  Fahr. 

Butter  is  a  form  of  fatty  matter  less  likely  tlian  most  others  to 
disagrtv  with  the  stomach.  This  applies  to  butter  in  a  perfectly 
fresh  or  unchnTJgtxl  state;  when  rancid,  or  when  the  fatty  acids  have 
been  liberated  by  exposure  to  heat,  like  all  fatty  matter  in  a  similar 
state,  it  is  verj^  ajit  to  occasion  gastric  derangement. 


I 


CHEESE. 

Cheese  consists  of  the  casein  of  milk  with  a  var)'ing  admixture  oC 
butter,  according  to  the  manner  iu  which  it  has  been  prepared.    The 
casein  is  fxmgulatcMl  usindly  by  the  employment  of  rennet  (an  article 
obtaintHj  from  the  fourth  or  (ligesting  stomach  of  the  calf),  but  some- 
times  by  the  agency  of  an  acid.     In  being  precipitated  the  caseia 
entangles  and  carries  with  it  the  suspended  lat-g!olades  (butter)  o^ 
the  mitk.     After  coagulation  has  been  effected  the  curd  is  collected 
and  subjected  to  in'essure  in  a  mould,  of  the  future  form  of  th^ 
cheese,  to  deprive  it,  as  far  as  pr^ssible,  of  the  li<juid  jKirtion  of  th^ 
milk,  or  whey.     It  is  ke]it  in  the  mould  until  it  has  acquired  suffi-^ 
cient  consistence  to  liold  togethiT,  and  is  then  removcKl  and  ex|K)sed 
on  shelves  in  a  cool  and  airj^  situation.     Here  it  is  kept  for  a  con- 
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siderable  time  for  the  process  of  ripening  to  oecur.     Salt  Is  applied 

to  tlie  surface,  and  freqnent  turniii|^  has  to  be  jx^rfornied.     Changes 

^MCeur  attended  ^i^tli  the  development  of  various  volatile  l;»tty  acidic, 

^Bod  the  cheese  passes  from  a  eonij»aratively  odorless  and  insipid  state 

^M  the  condition  well  knoi^Ti  to  belong  to  the  ripened  article.     The 

larger  the  quantity  of  fatty  matter,  or  butter,  present,  the  larger  is 

be  capaeity  for  the  production  of  the  volatile  fatty  acids,  and  the 

:>re  strongly  marked  do  the  odor  and  flavor  beeome.     The  easein, 

owever,  appears  also  to  undergo  change,  and  to  contribute  to  t!ie 

iuetion  of  these  eharaeters.     If  circumstances  exist  which  permit 

be  change  still  further  to  proceed,  an  advance  to  onljiiary  putrefae- 

ooeurs,  accompanied  with  the  evolution  of  ammonia.     In  this 

Dnounced  state  of  de<w^  tlie  taste  and  smell  may  be  such  its  to  be 

tually  oifensive,  and  ihe  article  nuiy  atxjnire  a  highly  irritating, 

and  even,  ns  experience  has  shown,  poisonous  projK^rties. 

Varions  qualities  of  cheese  are  met  with,  mid  they  are  gcnendly 
^^nown  in  c^onimeree  by  the  names  of  the  localities  producing  them, 
^BChe  quality  depends  upon  the  amount  of  fatty  matter  present  in  the 
milk  tmm  which  the  cheese  is  made.     In  the  richest  cheeses,  as  Stil- 
ton and  Double  (iloucester,  citjiun  is  added  to  the  ruilk.     Cheshire 
cheese  is  made  from  uuskimmed  u^ilk;  Single  GluutTSter,  Cht^ter, 
American,  from  milk  with  a  little  of  the  cream  removed  ;  and 
jteb,  Parmesan  I  Suffolk,  and  Smiersetshire,  from  skimmed  milk. 
•earn  chee^^e  consists  of  the  frt^h  curd  which  has  been  moderately 

<ed.     It  is  eaten  without  Iveing  allowe<l  to  rijien. 

Tatty  matter  gives  softness  and   richness  to  eh<xse,  but,  at  the 

ic  time,  renders  it  more  prone  to  change  and  decay  on  keeping. 

i  is  the  poor  and  close  cheese,  such  as  is  made  from  skimmed  milk, 

I  the  Dutch,  Parmesan,  i^c,  wirich  is  found  to  kt'ep  the  best.     Par- 

m,  jMirticularly^  is  characterize4l  by  its  p<nver  of  keeping ;  and 

ier  luiving  been  kept  for  some  time  it  becomes  of  a  hartl  and  some- 

Irhat  homy  consistence,  and  requires  grating  to  place  it  in  a  suitable 

Ondition  for  consumption. 

CompoHtiioit  of  ehfe^e  (from  Parkes).* 
Nilrogenoui  matter,      ,         .         ,         .     33.6 
Fmty  maltvr,         .         .         .         .         .     24  3 
Sntint*  mutter,        .         ,         .         .         .       5,4 
Water, 86.8 

100.0 

*  Prnctical  Hygiene,  Sd  ed,,  p.  165. 
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Cmnposition  of  Cheddar  cheese  (from  Letlieby). 
Nitragonous  matter,      ,         .         .         .     28.4 

Fiitty  m  It  tier 3hl 

Salme  matter,        .        ,        ,         .         ,       4.5 
Wiiler,  .......     Sfj.O 

100.0 

Compodtwn  ofihim  cJieme  (from  Letlieby), 
KiirojjeTn^u?  matter,      ,         .        .        ,     44»8 
Futty  mHttfT,         .....       0.8 

S»1ine  matter 4.9 

Wilier,  .......     44.0 

luao 
CompOifUiott  of  variom  I'tmh  of  cheese  (Payen).* 

Neufcbak*!  Neufch4i«t 
Roquafoit.    Gruj^re.        Dutch.  (freabx    muturodji 

Nitrrtgcncmg  matter,        .     26.52        8L5  29.43  8.00        1S.08 

FhUv  matter,  .         .50.14        24.0  27.64  40,71         4K91 

>Saliric  Tiialbr,  .         .       5.07  8.0  —  0.51  8.68 

^on.mtn>gonutiBmitter>      3  ^^  1.5  6.93  16.80  %M 

and  loftEt,  I 

Wnter,     ....     34.55         40.0  M  10  3(1.58         34.47 

100.00       100.0        100.00        100.00^     100,00 


CamerotHTt. 

Brie. 

Cheater. 

Pirmraiio 

Nilrogein>u9  in«lter» 

.      18.90 

18.48 

26.90 

44.08 

Fatty  mattpr,  .... 

.     21-05 

26-73 

26,34 

15.95 

Siilinu  mat  tor,  .... 

.       4.71 

5.ei 

4  16 

5.72 

Non-tiitrogenous  matter  and  Joss, 

4  40 

4.93 

7.69 

6.69 

Wtttwr 

.     61.94 

46  26 

85-92 

27.66 

100.00»     100.00      100,00      100.00 


On  ac^eoiint  of  it^i  richness  iu  nitrogenoiKs  matter  cheese  constitutes 
an  article  of  considerable  dietetic  value.  Amongst  the  p*x>rer  in  hab- 
itants of  rural  dtntrk'ts  it  enters  m  an  iminjrtant  aliment  into  the 
daily  diet,  serving  to  f^upijly  tlie  nitrogen  which  18  deficient  in  tlie 
bread  or  other  kind  of  vegetable  facMl  w  liich  ls  employetl  as  the  staple 
article  of  stibwistcnce.  By  the  less  indigent  chiases,  where  the  meat 
consumed  suffices  to  supply  the  nitrrjjj:rii  required,  cheese  is  ratlier 


^  Substances  Alimi'iitnin-e,  PariF,  1 8*16,  p.  197  et  Mq. 

*  Totfll  nccordiiig  to  the  flgvires  givon,  101,60. 

•  Toliil  according  to  the  figures  given,  101.00. 


employed  as  a  condiment,  or  relish,  tliaii  i\s  a  direct  article  of  nourislH 
lieiit,  and  for  this  piirpase  it  is  the  more  tasty  kind  of  cheese  tliat  ii^ 
selected,  of  which  only  a  small  quantity  is  eaten,  and  this  at  the  end 
of  the  repast. 

The  digestibility  of  cheese  varies  much  according  to  it^  nature. 
The  po<.»rer  and  closer  kinds  of  cheese,  tliose  which  contain  the  largest 
projjortion  of  casein,  require  strong  digestive  power  tor  their  solu- 
tion. The  softer,  stronger-tasted,  and  more  friable  kind  of  cheese, 
however,  is  by  no  means  similarly  difficult  of  digestion,  and  it  may, 
!,  taken  in  small  quantity,  aid  the  digestion  of  other  fix>d  by 
stimulant  action  on  the  stomach.  Toasteil  cheese,  no  matter  of 
what  kind — for  in  all,  the  eonsistence  l>ecomes  close  by  toasting^ — is 
one  of  the  most  iniligc:stible  articles  that  can  be  eaten. 

Cheese,  especially  (he  richer  kinds,  is  very  lia!>Ie  to  iorm  the  seat 
of  growth  of  certain  animal  and  vegetable  organisms.  The  larvie, 
or  maggots,  of  a  fly  {Piophilu  cfiJ*ei),  constituting  what  are  known  as 
hoppers  or  jumpers,  flourish  upon  it.  Another  animal  IVeqnently 
met  with  is  the  cheese  mite  or  Acarm  domrs^thfu.  It  exists  in  great 
numt»t^rs,  and  is  so  small  that  its  form  is  only  distinctly  to  be  per- 
ceived by  the  microscojje.  The  mould  of  chei^e  is  composed  of 
minute  vegetaldc  organisms  Ijelonging  to  the  trilw?  of  tungi,  blue 
mould  being  Ibrmed  by  the  Ai^peiyiihiH  glauem^  and  red  mould  by 
the  i^porendonevia  canei. 

Cheese  is  also  liable,  as  has  Ixh?ii  mentioned  to  occur  likewise^  with 
me&t,  to  undergo  a  modified  form  of  decay,  attended  with  the  de- 
velopment of  poisiinons  properties.  Instances  of  ehecfse-poisoning 
have  been  chiefly  observed  in  Germany,  but  some  cases  have  also 
been  rtvorded  m  having  btx?n  met  with  in  Cheshire.  The  symptoms 
produced  have  very  much  resembled  those  arising  from  sausage- 
jw»isiining,  viz.,  gastro-intcstinal  irritation  with  great  depression,  and 
have  shown  tliemstrlves  within  half  an  huur  or  a  few  hours  after  the 
cheese  has  been  eaten.  According  to  Westrumb,  piisonous  cheese 
presc^nts  no  jK^cnliarity  in  its  apinninuicc,  taste,  or  smell;  Ijut  HUne- 
fekl  says  that  it  is  yellowish  and  tough,  with  harder  and  darker 
lump8  interspersed,  and  that  it  has  a  disagrt^eable  taste,  rcildcns  lit* 
Dius,  and  Ijecomes  flesh-reti  instead  of  yellow  under  the  action  of 
aitrie  acid.^ 


ANLMAL  FOOD  SOMETIMES  BUT  NOT 
ORDINARILY  EATEN. 


For  the  irorkA  correapoodlag  wltb  the  rcfert^nce  numbers  lu  the  tost,  fMf  1li« 
exp1iiit»u»ry  t«bl€  at  pp.  221-23. 


The  in  format  ion  f-ontained  in  the  following  pages  has  been 
gathered  from  niinieruii.s  sources,  chiefly  wnrk^  on  travel.^,  antl  jilaoed 
together  in  a  eoUceted  and  syj^teraatic  tbrit).  It  i^hows  that  an  uhuost 
endless  variety  of  animals  are  eaten  in  different  parts  of  tlie  globe, 
and  supplies  what  I  have  been  able  to  learn  has  been  said  ri^rding 
their  eilible  qualities*  In  the  ca.se  of  some  of  them  their  c^ousuuip- 
tion  ot.*eors  upuii  a  sotficiently  extensive  seale  to  give  them  a  jxjsitioii 
of  ponsicleral>le  inn^rtance  in  an  alimentary  point  of  view.  In  that 
tif  others,  however,  the  faet  of  their  consumption  eannot  l>e  Iiwked 
upon  as  anything  Ix-yond  a  poijit  of  a  enrio.'^ity  in  dieteties.  The 
8tAtement»  to  Ixj  found  are  autheiiticated  by  references  being  furnished 
to  tlic  works  from  whirh  tliey  have  been  taken.  At  the  end  of  the 
section  (rhk  pp.  221-23)  an  explanatory  tiible  is  given  of  the  refer- 
ence numl>ers  em  ploy  eel.  Whilst  the  numbers  above  the  line  repre- 
sent tlie  works  referred  to,  the  references  to  the  volume  and  page  are 
made  to  follow  in  parentheses, 

Canxihalism* — There  is  reason  to  believe  that  the  practice  of 
ejiting  human  flesh  has  not  at  all  times  been  conflned  to  tlie  lowest 
savages,  but  it  is  difficult  to  obtain  much  satisfactory  information  re- 
spe(*ting  it. 

There  is  little  doubt  that  our  ancestors,  the  ancient  inhabitants  of 
Britain,  were  guilty  of  eating  human  flesh,  and  St.  Jerr>me  specially 
charges  the  Attaeotti,  a  i>eople  of  ancient  Scotland,  with  preferring 
the  shepherd  to  his  flock"  (vol.  1,  p.  688). 

There  have  l>een  numerous  instances  of  cannil^ilism  among  people 
suffering  from  starvation  in  sieges  and  from  shipwreck,  and  the  evi- 
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ace  IS  tolerably  strong  that  some  men  belonging  to  civilized  mces, 
iTing  ill  wild  pliices,  have  ooc-tL^ionally  decoyed  persons  to  their  dens 
and  cjvten  them*  Andrew  Wyntoiin,  in  liis  rhyming  ehronielu,  ehargej* 
a  mau  who  lived  early  hi  the  fourteenth  eentuiy  with  this  erime*' 
(vol  2,  p.  236). 

Lindsay,  of  Pitsc-ottie,  also  relates  tltat  a  man  and  his  wife  ami 
&inily  were  all  burnt  on  the  ea-^t  eotist  of  Scotland  fi>r  the  erime  of 
eating  children  that  they  had  stolen  away"***  (p.  163),  Ihiri  ng  the  hor- 
prs  of  the  great  French  Revolution  the  heart  of  the  Priiiees.s  Lam- 
i-was  phifktHl  out  of  her  IxkIv  by  one  of  the  mob,  taken  by  him 
staurant,  and  there  etmked  and  eaten'**  (vol,  2,  p.  564), 
Statements  are  givt^n  to  the  effect  that  ttiere  is  somotliing  attrae- 
p  in  the  taste  of  human  ttesh  to  those  who  have  Ix^'ii  addicted  to 
revolting  practice  of  cannibalism. 
In  the  aceoiint  mentioned  by  Lindsay,  that  has  been  just  referred 
I,  it  is  etatetl  tliat  one  of  the  daughters  of  the  man,  wlien  going  to 
lie  plaee  of  execution,  cried  out,  **  Wherefore  chide  ye  with  me,  aa 
if  I  had  cx3nmiitted  ane  unworthy  act  ?  Give  me  credence  and  trow 
aie,  if  ye  had  ex|terien(*c  of  eating  men  and  women's  He^sh  ye  wold 
Ink  it  60  delicious  that  ye  wold  never  forbear  it  agsun  "**  (vol.  1, 

In  the  present  day  the  Polynesian  inlands  are  the  chief  home  of 
Bch  cannibalism  as  still  exist>4  in  the  world.     The  Tannesc  say  to 
one  condemning  their  anthro}M>phagiius  habits:  '' Pig's  fli^h  is 
good  for  you,  but  this  is  the  thing  for  us."     They  distribute 
ji  flu^li  in  littk*  bits  far  and  near  among  tlieir  friends  as  deliwite 
Cannibal  connoisseui'i^,  it  is  asserted ^  prefer  a  black  man 
to  a  white  one,  as  the  latter,  they  say,  tastes  salt^  (p.  83). 
Monkn/ii  are  eaten   by  the  Chinese^,^  the  natives  of  Ceylon,^  the 
ndians,  the  negroes  and  wliitcs  in  Triniilad,^  tlie  Dyaks  of  Borneo >,' 
Africans  of  the  Gold  Coast,^  the  aborigines  of  the  Amazon* 
485),  and  the  Indians  of  Spanish  Guiana.*     The  flesh  is  said  to 
palatable.* 

Tlie  Knhnffy  or  edible  roussette  (a  sjiecies  of  bat),  is  abundant  in 
ftva,  and  valued  as  fo<xl  by  the  natives.     The  flesh  is  white,  deli- 
ttite  and  tender,  but  generally  imbued  with  a  smell  of  musk/ 

The  Lion  is  sometimes  eaten  in  Africa,  but  its  flesh  is  not  good** 
(p.  304). 
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The  Canadian  Lyme  is  eaten  by  the  lutlians,  and  its  flesh  ia  said 
to  be  whit^,  tender,  and  to  resemble  thiat  of  the  American  hare.* 

WohvH  are  fnrbidden  among  tlie  Afriean  Araks,  but  are  not  un- 
frequently  eaten  l>y  sick  persons^  (p,  51).  The  mountaineers  of  the 
Amerie4in  Sahara  eat  the  small  prairie  wolf  {Cmm  lairansf  (p,  80). 

Tlie  Hudson's  Bay  Skunk  is  eaten  by  the  Indians,  who  esteem  its 
flesh  a  great  dainty,'* 

The  Oder  is  eaten  by  Laplandei^s  ami  Esquimaux,  but  its  flesh 
has  a  fishy  taste.^ 

Otis  are  eaten  by  the  Chinese''  (vol.  3,  p.  7t>l)j  and  in  the  inland 
of  Savu  are  preferretl  to  .nheep  and  goata^  (vol  3,  p.  088).  5O00 
cats  are  said  to  have  been  eaten  in  Paris  during  the  late  siege***  {p. 
299),  Acjeonling  to  tlie  same  authority ^  the  eat  is  downright  gmnl 
eating.  A  young  one,  well  eiMiketl,  is  better  than  hare  or  rabbit. 
It  taster  something  like  the  Ameriean  gray  squirrel,  but  is  even 
tenderer  and  sweeter'*'  (p.  219). 

Although  eat.'^,  like  wc»lves  and  dogs,  are  forbidden  among  the 
African  Arabs,  tliev  are  not  unfrequently  aiten  bv  sick  pen*ons' 
(p.  52). 

lJo(/ti  arc  eaten  by  the  Chinese,*  ^  ^  the  ^ew  Ze^danders"  (vol,  2, 
p.  17),  the  South  Sea  Islanders,^  and  some  African  tril>es,^  1200 
dogs,  it  is  stateil,  were  eaten  in  Paris  during  the  late  siege,*"  and  the 
flesh  fetched  from  two  to  three  francs  jier  jM>und*  (Feb.  11,  1871). 

AcHMinJing  to  Pliny,  pn])pic.s  weiv  rcganlefl  sis  a  great  delicacy  by 
the  Roman  gourmands.  Young  dogs,  like  cats,  are  not  to  be  eaten 
I>y  the  Airicaa  A  nibs,  but  they  are  not  unfrequently  given  to  sick 
jK*rsi)ns.'^ 

Wild  dog«  are  eaten  by  tlie  natives  of  Australia"  (vol,  2,  p.  250), 
but  in  New  Zt^land"  and  the  S^juth  Sea  Islands^  (vol.  2,  p.  196)  the 
dogs  are  s|>ecially  ftxl  and  fattened,  aiul  Kuropean  dop*  are  eonsid- 
ereil  unpahitable."  Captain  C<>ok  lex^ked  «|K»n  a  South  Sea  dog  as 
little  inferior  U)  an  English  lamb*  (vol.  2,  p.  19t>).  Fattenal  dog*s 
flt«h  is  a  favorite  fixxl  of  the  Warori,  an  African  tribe'^  (vol,  2,  p. 
273), 

The  BtKtr  supplies  food  to  several  nations  of  Europe,  and  its 
hams  are  cnusidered  excellent,*  Two  l)ears  were  eaten  in  Paris 
during  the  siege/"  and  the  flesh  was  sup|Ki»?ed  to  ta-^te  like  pig'* 
(Feb.  1,  1871).  The  ludJan  trilx\s  of  the  interior  of  Oregon  eat 
bears"  (vol  4,  p.  452).     The  Polar  bear  is  stated  by  Sir  John  Roas 
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to  be  particukrly  iinwbolesome,  although  the  Esquimaux  feed  upon 
and  apparently  without  inconvenience.^ s 

The  JMf/ehof/  18  considered  a  print-ely  dish   in   Biirbaiy,  and  is 
ten  in  8pain.^     It  is  t'requentl}*  eaten  by  the  sick  among  the  Afri- 

Arabs'  (p.  52). 
KangnroQ8  are  c^ten  by  the  aborigines  of  Australia^*  (voL  2,  p. 
)  *"  (p.  67),  and  their  He,sh  is  considereil  ext^ellent/  Sou|>  made 
m  the  tail  m  repntetl  to  be  far  sujierior  to  o}t-tail  soup.*  It  is  im- 
•rted  into  England  with  the  Australian  meat  in  sealed  tins.  Three 
rot>8  were  eaten  in  Paris  during  the  siege.'"  The  Wombat  h 
by  the  natives  of  Australia,^"  and  its  flesh  is  said  to  Km*  prefer- 
able to  that  of  all  the  other  animals  of  Australia.*  Walkihies  are 
eaten  by  the  natives  of  Australia/"^ 

The  Opoattum  is  eaten  in  America,*  Australia/*  "  *  and  the  Indian 
islands.  Young  ones  are  reared  for  the  table,  and  the  flesh  is  white 
and  well  tasted.* 

The  Jiandieoot  is  eaten  by  tlie  aborigines  of  Austmlia"^  and  by  tlie 
e^t  caste  of  Hindo4)s.* 
The  Seal  is  all  in  all  to  the  Green  Ian  tier  and  Esquimaux.*     It  is 
eaten  by  Kamtschatkudales/  the  inhabitants  of  tlie  coast  of  Labrador^^ 
yoL  1,  p.  4),  Vancouver's  Island^*  (p.  4S5)j  &c.     Its  fleslr  is  coarse 
oily;  nevertheless,  it  was  formerly  served  up  at  feasts  in  England, 
ther  with  the  porpoise.*     The  liver,  when  frietl,  is  esteemed  by 
il^  as  an  agreeable  dish.*     A  seal  eaten  during  the  siege  of  Paris 
d  to  taste  like  lamb^*  (Feb.  1,  1871), 
e  Walrus  is  eaten  by  the  Esquimaux^^  (p.  485),  and  highly  a|>- 
i?c!iatecl  by  Arctic  explurei-s^*  (vol.  2,  p.  15). 

The  Whaie  is  eaten  largely  by  the  natives  of  Western  Australiaj 

!ew  Zealand/  the  |H)orer  sort  of  Japanese^^  (voL  4,  p.  35),  the  rude 

:oral  tribes  of  Northern  Asia  and  America,*  tl»e  natives  of  Van- 

vers  Island^"  (p,  53^  lil),  and  the  Esquimaux.*     Blubljcr  is  used 

food  in  Vancouver*s  Island/*  and  by  the  Esquimaux^  (vol.  1,  p. 

)- 

The  Idnbber  and  flesh  of  the  Narwhal^  or  sea  unicorn,  is  consid- 

great  delicacy  by  the  Greenlander.* 
Tlie  flesh  of  the  Porpom-  wns  ftjrnicrly  eonsidei'ed  a  delicticy,  and 
ipts  for  dressing  it  are  to  be  found  in  old  eooker>*  books.     The 
lander  esteems  the  flesh  a  great  dainty,  and  quaffs  the  oil  as 
the  most  delicious  of  draughts.* 
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The  MaiuUm^  sea  cow,  or  woman  fish,  a  native  of  the  seas  of  the 
West  Iiitliei^  and  South  America,  Is  said  to  be  cxa^lleut  eatinfj**  Dr. 
Viigel  found  the  flesh  very  well  flavored j  and  the  fat  like  pork" 
(vol.  1),  Payen  states  that  the  flesh  is  whitish  and  good  to  eat,  and 
that  tlie  an i mars  milk  has  an  agreeable  flavor.^ 

The  Indian  fhtf/onf/  is  c^justdered  ^ond  catinp:/ 

Mtce  and  RafH  are  eaten  in  A^ia,  AtVii-a/  Australia"  (vol,  2,  p. 
250),  and  New  ZealaucV*  (vol.  2,  p.  17),  and  eonsidered  delicate 
morsels,  Tlie  t^inte  of  rat^  is  pronouneetl  to  be  somewhat  like  that 
of  bink"*  (p.  21  *J)*  The  Cliiuese  eat  theni,^  and  to  the  IvsjuimatlX 
epicure-s  the  mouse  is  a  real  bmine  bouche.^  I^ts  and  mice  were 
ejiten  in  Paris  during  the  siege,*^^ 

The  Forciiphw  is  reekonal  delJcioiu?^  food  in  America  and  India, 
and  resi-nibles  sucking  pig.*  The  Duteh  and  tlie  Hottentots  are  fond 
of  it,^  and  it  is  sold  in  the  markets  in  Rome.* 

The  Af/otttlj  a  native  of  the  We^t  Indite,  Guiana,  and  Brazil,  at 
the  fir*st  settling  in  the  West  India  Islands  were  exceedingly  numer- 
ous, and  constituted  a  great  part  of  tlie  food  of  the  Indians.  The 
flesli  is  white  and  tender,  and  much  esteemed  by  the  natives  when 
well  erK>ke<K* 

The  Sffulrrel  is  eaten  by  the  natives  of  Australia'*  (vol,  2,  p.  250), 
the  North  American  Inflians^  (vol.  2,  p.  250),  and  is  a  favorite  dish 
io  Sweileii  and  Norway/  The  tle^h  is  tender,  and  it  is  sometimes 
eaten  by  the  lo^*er  classes  in  England,^  and  in  the  United  States 
It  is  said  to  make  excellent  pics. 

The  ticsli  of  the  BiAon  is  the  support  of  many  Indian  tribes ;  it 
nenrly  rc5^^mbles  ox -beef,  but  is  said  to  be  of  finer  flavor  and  easier 
digestion.     The  hump  is  baked,  and  eaten  as  a  great  delicacy.* 

The  tttdi  of  the  Buffalo  is  eaten  by  the  North  American  Indians** 
(p.  122),  the  Sumatrans**  (p.  56),  and  tlie  islanders  of  Sa\Ti*  (vol,  3, 
p*  688).  Cntlin  calculates  that  about  250,000  North  American 
Inilians  sultsist  almost  exclusively  on  this  animal  through  every  part 
of  the  year*  (vol,  I,  p,  122).  The  beef  is  tough,  dark-coloreil,  and 
ocxmsionally  of  a  mnsky  flavor.  The  chine  is  esteemed  good,  and  i»  i 
oaten  by  the  commi»n  Italians,' 

The  fhmW  is  eaten  with  relish  in  Africa*  and  its  milk  is  believe 
to  nentr*ili«e  the  injurious  <]ualities  of  the  date^  (pw  308),     Tlie  fles 
k  alle^l  U*  prodooe  aeriutis  ikrai^geiiient  of  the  stomach  among 
Anihs^  (vol,  1,  p.  76,  note)*    A  camel  eaten  durijig  the  siege 
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B  said  to  have  tastetl  like  veaP*  (Feb.  1,  1871).  Camel's 
Immp,  which  is  spoken  of  as  furnishing  in  the  ilef?ert  a  savory  dii?h, 
is  Ot  be  procured  in  a  ]>rest^rvcd  stsite  at  some  of  the  Jried  provision 
esstiiblishnieuts  :it  t\u   west  end  of  London. 

Captain  B«-  lered  the  fle-sh  of  the  Musk  Oa*  excellent  and 

free  from  any  partkular  munky  flavor,  though  the  skin  luts  a  Btron)^ 
Bmell.*    When  lean,  however,  tfomc  eomplain  of  the  flei^h  ub  smt'lUng 

The  Rtindeer  is  eaten  in  Siberia^  (p,  75),  and  is  the  favorite  food 
of  the  E8<iuiraaux*'  (p.  485). 

The  jiinevv}'  jiarts  of  stags   are   highly  prized    by  the  wealthy 
Chines-**  (p. '551). 

The  fle^h  of  the  Horne  is  eaten  largely  by  various  nations*  The 
Indian  horsemen  of  the  Pan]|)as  Hve  entirely  on  the  flesh  of  their 
man^s,  and  eat  neither  bread,  fruit,  nor  vegetables?*  (p.  120).  Horse- 
fli^sli  is  eaten  by  the  Juknts  of  Xnrthern  Siberia'*  (p,  23),  the  Tartars, 
and  natives*  of  8<nith  America/  and  by  the  islauflersof  Savu^  (vol.  3, 
p.  688),  Mr,  Bicknell,  in  his  paper  on  "The  Horse  as  Fmxl  for 
Man"**  (vol.  16,  p.  340),  mentions  fifteen  European  states  besides 
France  where  horseflesh  is  eaten.  The  Ieelandei">?  have  practieeil 
hipp<tphagy  sinee  the  eighth  eeniury.  The  Russians  have  always 
eaten  horse?,  and  in  Denmark  the  pei^ple  returned  to  the  custom  of 
their  forefathers  in  1807.  AVnrtemburg  ww^  the  first  of  the  German 
States  to  adopt  the  practice,  and  commenced  it  in  1841.  Bavaria, 
Baden,  Hanover,  Bohemia,  Saxony,  Austria,  and  Prus^sia  followe<i  in 
subsequent  years. 

A  Berlin  newspaper  states  that  there  are  at  the  prei^ent  time 
(1863)  ** seven  markets  for  horseflesh  in  that  city,  in  which,  during 
the  first  ten  months  of  1862,  there  were  750  hoi*ses  slaughtered.  Xo 
horM)  ]^  allowed  to  Ix*  slanghtereil  and  sold  witht»ut  the  certificate  of 
a  veterinaiy*  surgeon"^-  (1863,  p.  142). 

Hip|K>phagj^  was  first  advot'aterl  in  France  in  1786  by  G6raud, 
the  distinguished  pliysieian. 

A  meeting  was  held  in   1864  at  the  Ae<4imatization  Garden  in 

Paris  for  the  purpose  of  pitjmoting  the  greater  efnisumptiouuf  horse- 

L^^i^as  an  article  of  food  ^  (1864,  p.  472),  and  a  gram!  hippopliagie 

f    IH^net  was  celebrated  with  great  6clat  at  the  Grand  Hotel,  Paris, 

*t   the  commencement  of  1865,  under  the  patronage  of  the  French 

^^mane  and  Acclimatization  Societies^  {1865,  p.  176), 
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In  1866  the  first  horse-butcher^s  shop  was  opened  in  Paris*  (voL 
16,  p.  349). 

A  oom-spondent  of  the  "  Medical  Times  and  Gazette"  (Sept.  26, 
1867  i  stated,  "  In  passing  along  the  quays  on  my  way  to  the  ]Mar- 
seilles  Railway  Station,  I  was  struck  by  the  number  of  stalls  bearing 
the  title  *Boucherie  Hippophagique,'  *Boucherie  de  Viande  de 
Che\-al/  at  La  Villette,  Paris.  The  attendants  were  very  civil,  and 
told  me  that  they  usually  sold  at  the  rate  of  two  horses  a  day.  Some 
of  iho  customers  assured  me  that  the  meat  was  better  than  beef." 

Sixty-five  thousand  horses,  it  is  asserted,  were  eaten  in  Paris 
during  the  siege,  and  the  flesh  was  facetiously  called  "  siege  venison." 

Mr.  Bicknell  says:  *'I  believe  the  only  European  countries  where 
horsi-s  are  not  useii  for  fixrf  with  the  open  sanction  of  the  law  are 
Hi>lland,  Portugal,  Turkey,  Greece,  Spain,  Italy,  and  the  United 
King\Iom.  Concerning  the  four  fir*t  I  have  no  information,  but  in 
S|iain  hi>r^ies  killed  in  bull  fights  were  eaten  till  qnite  recently,  and 
during  iho  Peninsular  War  the  Sfianianls  commonly  were  hippopha- 
gists.  The  southern  Italians  als«>  in  several  districts  preserve  stripe 
of  the  mttii  by  drying  thom  in  the  sun." 

i>n  the  6th  Febniary.  1S6.^,  a  memorable  ^*  Banquet  Hippopha- 
gi^juo"  was  given  at  the  Lsingham  Hotel,  under  the  auspices  of  Mr. 
BUkiull.     Tho  f.itrnn  In^an  with 

anvl  ;if:tr  wvuprising  in  apprv^priare  orvlor  a  full  list  of  choice-sound- 
ing vli>ltt*^,  dori\>\l  t'K^iu  \-:ir:»Hi>  ficins  of  the  horse,  or  prepared  with 
"  luii't  h:p{vphagl*jut\*'  endevl  with 

■FrFFET  • 

No:\\:::i-:a-.i  liti^  :h>  ^\,i:iunt\  h.^>«:d>*h  raast  still  be  :^^ken  of  as 
<.vv>: it ;.i tills:  i:i  Kti^lA:M  otily  c^r •.•:;-:  :'><l. 

A A'»^r«.li:t^  t: *  V*.'.::\ .  th-;'  K'>t*Mv>  a:   ,^t>:  titue  ace  the  -4*».     The 

wlM  .v>>  >  <:l**  '.::  Vuii.h  -.>:^vai  a:::  ;»:ic  -^'  P-i^rsiAas*  who  consider  it 
A>  t\[V,Al  to  vxv'^»i'.--  V^:u'  th  ti^t-ii  i  ck-ivs  aikI  two  thousand 
lumU-^  Arv  r^jy  rtkvi  :o  !u\v;'  Iwu  t-At^ft  '-•  l^iri-s  during  the  sit*ge.'* 
Tti^.'  tl-i^V.  .^r  :1-.:-  *j.:t':i:  >  vUMv'io'.:<,  x'.'d  rir  sujvri«»r  to  Iwef :  roast 
uiul^  i>.  -v.  ?A-/t.  i.:i  ■;'\-.^.:i>itt'  vlish  *^  p.  I4«."^ .  As>*>  tfcsh  forms  the 
ba>i^  ■/-'  :-".i'  n;"tiowt>^.l  siii^a^^ns  o:  Ivi-.'tiUii ''^  p.  oi?'. 
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At  a  banquet  given  by  an  Academician,  having  MM.  Velpeau, 
Tardien,  Latour,  and  other  notabilities  as  gaests,  the  "bifticks'' 
and  '' filets"  prepared  from  the  flesh  of  an  old  she  ass  were  unan- 
imously pronounced,  it  is  stated,  to  be  more  tender,  succulent,  and 
delicate  than  similar  plats  prepared,  for  comparison,  from  the  horse^ 
(1865,  April  8). 

The  OoUared  Pecarij  or  Tajacu  (IHcotyles  tarquaius),  an  inhabi- 
tant of  South  America,  is  considered  good  eating  and  its  flesh  greatly 
resembles  pork.  Dicoiyles  lahiatus  is  also  hunted  by  the  natives  of 
South  America  for  food,^  but  the  aborigines  of  the  Amazon,  who  eat 
Dicotyles  torqualuSy  will  not  touch  Dic(A,yles  labiatus^  (p.  485). 

The  Elephant  is  eaten  in  Abyssinia  and  other  parts  of  Africa,  also 
in  Sumatra/  Some  steaks  that  were  cut  off*  Chune«,  the  elephant 
that  was  shot  at  Exeter  Change,  on  being  cooked  were  declared  to 
be  "  pleasant  meat."*  The  three  elephants  that  were  eaten  in  Paris 
during  the  siege  were  pronounced  a  great  success.  The  liver  was 
considered  finer  than  that  of  any  goose  or  duck"  (Feb.  1,  1871). 
Dr.  Livingstone  writes,  "  We  had  the  foot  cooked  for  breakfast  next 
morning,  and  found  it  delicious.  It  is  a  whitish  mass,  slightly  gclat- 
mous  and  sweet,  like  marrow.  A  long  march,  to  prevent  bilious- 
ness, is  a  wise  precaution  after  a  meal  of  elephant's  foot.  Elephant's 
tonk  and  tongue  are  also  good,  and  after  long  simmering  much 
resemble  the  hump  of  a  buffalo  and  the  tongue  of  an  ox,  but  all  the 
other  meat  is  tough,  and  from  its  peculiar  flavor  only  to  be  eaten  by 
a  hungry  man"^  (p.  169). 

The  Rhinoceros  is  eaten  in  Abyssinia,  and  by  some  of  the  Dutch 
settlers  in  the  Cape  Colony,  and  is  in  high  esteem^  (p.  92). 

The  Tapir. — ^The  American  Indian  compares  the  flesh  of  the 
tapir  to  b€«f.* 

The  flesh  of  the  Hippopotamus  supplies  a  substantial  meal  to  the 
African,  and  when  young  is  delicate,  but  when  old  is  coarse,  fat,  and 
strong,  being  inferior  to  beef*     The  young  meat  is  much  esteemed 
hy    the  Hottentots    and   natives  of  Abyssinia.*      Dr.  Livingstone 
writes,  "  The  hippopotamus  hunters  form  a  separate  people,  calleil 
Akombwi  or  Mapodzo,  and  rarely — the  women,  it  is  said,  never — 
intermarry  vrith  any  other  tribe^    The  reason  for  their  keeping  aloof 
from  certain  of  the  natives  on  the  Zambesi  is  obvious  enough,  some 
having  as  great  an  abhorrence  of  hippoj)otamus  meat  as  Mohamme- 
dans have  of  swine's  flesh  "^  (p.  39).     The  hippoi>otamus  that  was 
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Uilltil  ami  partly  hunit  in  the  fire  at  the  Cn'j^tal  Palace  a  few  year? 
l»:irk  \\:t<  fritrii  hy  Dr.  Cri?iip  and  some  of  his  friends,  who  reported 
iliai  ilu'  ll:iv»>r  of  the  tiv<\\  wa**  exwllent,  and  its  color  whiter  tlian 
MIS    vr:iI'»ivol.  K  p.  240). 

riir  Ktrth-htnj  (Ort/vttropus  Cajfruffh),  a  native  of  the  Cape  of 
(IimhI  Ho|k». — Although  its  food  (ants)  jrjves  its  flesh  a  strong  ta^te 
111"  Inriiiir  ai-id,  it  is  relished  l>oth  by  the  Hottentots  and  Europeans. 
rih-  hind  nimrter  is  isiHH-ially  esteenio<l  when  cured  as  ham/ 

riu*  [rmtnUlli)  is  witen  in  South  America,  and  its  flesh  is  fat  and 
i\« .  IIiiiL'     The  hunters  roast  it  in  its  shell.* 

V.».'/*.s  art'  iiiten  by  the  natives  of  Australia"  (vol.  2,  p.  250). 

riu-  .  ufnil/s  of  animals  are  consumcHl  by  the  aborigines  of  Aus- 
n.ilia  " :  p.  tJ7^,  and  the  Hottentots  cfjnsi<ler  them  to  be  most  exquisite 
*  Ml  ill:;"  vpp.  47,  200),  Dr.  Livingstone  writers,  "It  Ls  curious  that 
ilii-*  i^  ilir  {urt  that  wild  animals  always  begin  with,  and  that  it  Ls 
i!-x.»  !lu'  tiiM  ohoiiv  of  our  men"^  (p.  194). 

riu  ^ailu>  an*  so  fond  of  varnon^  or  discomposed  flesh  with  worms 
III  :i.  ;hai.  ai^'<»nlinjr  to  a  letter  of  Bishop  Colenso,  published  in  the 
•  Inn.  •*,"  tluy  use  their  won!  (ul>omi)  rt»presenting  it  as  a  synonym 
Um  ■Ium  lunlu»>i  notion  of  happiness*  (CVt.  1872,  p.  424). 

I '«.  <  *•.,  /....»  i*.  uox  an  nn«-<^mnKin  dish  on  the  Continent,  and  the 
\...  •    .,Mi-.idt'r  it  a  irn-at  doli<'nry/' 

■>  .Mill  ( )u'J:,ifn,K<  ari'  t-att-n  by  the  natives  of  Australia*- (vol. 
M»\  Old  tlio  fl»'>h  nf  the  ]»arrot.  when  young,  is  delicate  and 
.  . ,   x  .  .ii«  II  In  Hni/il/     Toti*^nn.^  are  e:\ten  by  the  aborigines  of  the 
\        .1    -p    IS,>\  and  in  Rrazil/ 

I  i      *'.•..'♦  alVopK  an  abundant  Ixmquet  to  many  savage  nations 

\  I ..  .1    w  In  n-  it  i*«  >onieiinn'-  kept  in  a  tame  state  for  breeding.* 

;  *.    '  .\  .11:    io»h'  \\riti>  that  tlu'  rti>li  is  white  and  coarse.     When  in 

..  Ill  I. Ill  It  in  »-onie  dcirnv  n»>rnibhs  that  of  a  turkey*  (p.  156), 

»    lit    K  1^  i»nl\  i:"o.h1  ^^ll^n  youiiir,  for  when  it  is  fullgrown  the 

\.n   III  '      TlinN'  ostri4'h<'>  wore  e:Uen  in  Paris  during  the 

../  (  ■..//..  i>r  >|>«N'kltNl  wator-hon,  is  highly  esteemed  in 
,.  I  ill.   ll.niti  111*  Itv  ih^h.  and  f4*w  birds  can  mateh  it  in  au- 
»  1 1,  li  iifi   i  1  tor  \hc  tablt\* 

..   !».♦    « .0.  n  b\  \hc  Konians  (Honuv,  E}X>4l.  ii),  and  it  is 
..I  u«  I  iii.t.nhl  a-.  I>rinjj:  >erve<l  upas  a  sumptuous  dish  at 
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splendid  entertainments  as  early  as  the  Norman  Conquest,  and  as 
late  as  the  reign  of  Henry  VIII.  At  the  Inthronization  Feast  of 
Gieorge  Xevil,  Archbishop  of  York,  6  Edward  IV,  there  were  204 
cranes,  204  bitterns,  and  400  heronshaws*^  (vol.  2,  p.  171). 

The  Bustard  is  good  eating,  and  much  esteemed  in  some  places.* 

The  Albatross  is  eaten  by  the  aborigines  of  New  Zealand'  (vol.  3, 
p.  447) ;  its  eggs  are  considered  excellent.'* 

The  Cormorant, — The  Manx,  like  the  Scotch,  make  a  rich  soup 
out  of  the  blood  of  this  bird«  (vol.  2,  p.  220). 

The  flesh  of  the  Gull  is  indifferent  eating,  but  it  is  often  brought 
to  market  in  Roman  Catholic  countries  during  Lent.**  The  eggs  of 
the  Xenia  ridibunda  are  well  flavored,  and  the  young  birds  were  at 
one  time  in  high  repute  in  this  country  at  the  tables  of  the  wealthy.* 

The  Peafowl  is  occasionally  eaten,  and  its  flesh  is  reputed  to  be 
good,  but  the  beauty  of  the  peacock^s  plumage  renders  it  too  valu- 
able a  bird  to  form  an  ordinary  article  of  food.  In  olden  times  the 
peacock  occupied  its  place  at  the  table  as  one  of  the  dishes  in  the 
second  course  at  every  great  feast. 

The  Pelican  is  eaten  by  the  natives  of  Australia*^  (vol.  2,  p.  251). 

Penguins  are  eaten  by  the  aborigines  of  New  Zealand®  (vol.  3,  p. 
447). 

Swans  were  eaten  by  the  ancients,  and  often  appeared  of  old  at 
great  banquets  in  England.  They  are  eaten  by  the  natives  of  Aus- 
tralia" (vol.  2,  p.  251),  and  the  flesh  of  the  cygnet,  which  is  said  to 
have  a  flavor  resembling  both  the  goose  and  the  hare,  is  still  consid- 
ered a  delicacy  in  Europe.* 

Birds'  Nests  of  a  special  kind  are  an  article  of  food  much  prized 
in  China,  on  account  of  the  nutritive  proix;rties  which  they  are  sup- 
posed to  possess.  They  are  of  a  gelatinous  nature,  and  chiefly  used 
for  making  soup.  They  are  furnished  by  several  species  of  swallow, 
and  are  found  in  the  caverns  on  the  seashore  of  the  Eastern  Archi- 
pelago. It  has  been  ascertaineil  that  they  in  great  part  consist  of  a 
peculiar  mucus  which  this  bird  secretes  and  discharges  fn>m  its 
mouth  in  great  abundance.  The  nests  adhere  to  the  rock,  and  are 
collected  after  the  young  are  fledged,  witli  the  help  of  ladders  or 
ropes.  The  cleansing  of  the  nests  for  the  markets  is  a  long  and 
tedious  process,  and  a  number  of  jxjrsons  are  employed  at  Canton  in 
conducting  the  operation^  (p.  162).     The  prepared  article,  which 
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has  the  appeamiitx*  of  dried  gelatinous-looking  fragments^  is  to  be 

jiiirchased  in  some  of  the  London  shops, 

Lhards  ai"^  eaten  by  tlie  Chinese**  (vol.  3,  p.  761),  the  Bushmen* 
(p.  38 )j  and  the  nati%'e8  of  Australia**  (vol.  2,  p.  250)*  The  If/U€ma 
inhabits  Si;>utli  America  and  the  West  Indies,  wliere  it  i>«  esteemed  a 
delieate  food/ although  it  has  been  u.sually  eonnideretl  unwhoUsorae* 
(vol,  9j  p*  724).  Amhfi^rhi/uchiw,  a  genus  of  lizard  I'e^emhling  tlie 
iguana,  tbuntl  in  the  Galapagon  li^land?*,  h  esteemed  by  the  natives 
a  delieate  kind  of  fotwl.^ 

The  cre^tetl  Btmfi^ikj  which  is  upwards  of  three  feet  in  length,  is 
eaten  by  the  inhabitantjs  of  Anihoyna  and  the  islands  af  the  Indian 
Aixrliipelago.     Its  fle?ih  is  a.s  wliite  and  delii^te  as  that  of  a  chicken/ 

Smikrs  are  eaten  by  the  Chinese,'  tlie  nativei^  of  Australia'-  (voL 
2,  [J.  250),  and  by  thase  of  many  other  countries,  but  the  flesh  is 
rcckonCHil  nnwhok'some,  and  liable  to  otTasion  luprosr^  (]>.  197).  A 
nutritious  broth  for  invalids  is  made,  in  soiue  places,  from  the  flesL 
of  the  poisonous  viper^  (vol.  9,  p.  724). 

Land  Tortoises  are  eaten  by  the  nativc^^  of  the  Amazon*  (p,  485)^ 
of  India,*  of  South  Africa,*^  and  by  tlie  North  Americsin  Indians,** 
(part  1,  p.  G5).  Paycn  con.sidcn?  the  flesh  of  the  toitoise  a  whole- 
some food,^  and  Dr,  Livingstone  found  it  a  very  agreeable  dish***  (p, 
135). 

The  flesh  of  the  Marine  Tittile  is  lately  eaten  and  higldy  esteemed 
whei*e  the  animal  is  captured,  besides  yielding  in  tliis  country  the 
cht nicest  of  suups* 

The  Fresh- water  Turlk  abounds  in  the  marshes  of  Provence,  oa 
the  shores  of  the  Rhone,  and  in  Sardinia,^  and  is  eaten  by  the  in- 
hal)itantt(,  a»s  it  is  by  the  natives  of  Australia^''  (vol.  2,  p.  2»jO).  The 
flesh  of  the  Tnon^x  Ferox  is  considered  very  delicute  food,  and  on 
the  c**jasts  of  North  Americii  it  is  angled  for  with  a  h*x^k  and  lint? 
bait4.Hl  with  small  tish.^ 

The  VrocoilUe  is  eaten  and  reHshtxl  by  the  natives  of  porta  ol 
Africa*  (p.  379)  and  Australia/     lh\   Livingstone  write?* :  '*  To 
the  idea  of  tasting  the  musky -scented,  fishy-looking  fl«*h  carried  iJk 
idea  *»f  mnnibalism/- ^*  ( p.  452).     The  eggs  are  dug  out  of  the  gniuntl 
and  devoured  by  the  nativt^.     Dr,  Livingstone  says  of  thera,  *Mi 
taste  they  resemble  hen's  eggs,  with  [ierha|js  a  smack  of  ctistard,  ani 
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woald  be  as  highly  reh'shed  by  whites  as  by  blacks  were  it  not  for 
their  unsavory  origin  in  men-eaters**  (p.  443). 

Frogs  are  eaten  by  the  Chinese*  (vol.  3,  p.  761),  the  natives  of 
Australia"  (vol.  2,  p.  250),  and  many  other  countries.  The  Rana 
ewmlenta  is  highly  prized  in  France  for  its  hind  legs,  which  form  the 
part  eaten,  and  these  may  be  seen  sometimes  skewered  together  in 
the  windows  of  some  of  the  provision  establishments  in  Paris.  The 
Bana  tauriruij  or  bull  frog,  is  a  native  of  North  America,  and  is 
thought  by  the  Americans  to  rival  turtle*  (vol.  9,  p.  724).  This 
large  eatable  frog  has  been  recently  introduced  into  France  by  the 
Soci6t6  d' Acclimatization.*'  A  large  frog  called  MatlamMlo  is  eaten 
by  the  South  Africans,  which,  when  cooked,  looks  like  a  chicken*® 
(p.  42). 

The  Toad  is  eaten  by  the  negroes*  (p.  439),  and  a  species  called 
Bana  bombina  is  eaten  in  some  places  as  a  fish**  (vol.  9). 

The  AxoloU  of  Mexico  is  esteemed  an  agreeable  article  of  food, 
dressed  like  stewed  eels.* 

The  Mud  Eel  (Lepidosiren)  is  eaten  by  the  natives  of  the  river 
Gambia.   It  has  a  rich,  oily  flavor,  and  when  fried  tastes  like  an  eel.* 

A  species  of  Scarus,  or  parrot-fish,  was  highly  esteemed  by  the 
JRoman  epicures,  and  the  Greeks  still  consider  it  to  be  a  fish  of  ex- 
4|uisite  flavor.* 

Skarke  are  eaten  by  the  Gold  Coast  negroes*  (pp.  120,  224)  and 
-fie  natives  of  New  Zealand"  (vol.  2,  p.  43),  but  not  by  the  natives 
of  Western  Australia.*  The  natives  of  the  Polynesian  Islands  feast 
on  them  in  a  raw  state,  and  gorge  themselves  so  as  to  occasion  vom- 
iting.* 

Dr.  Hector  writes  as  follows  of  edible  sharks :  "  The  Maoris  are 
l»rge  consumers  of  sharks,  or  mango,  as  they  term  them,  of  various 
species,  but  chiefly  the  Smooth-hound  {MwsteUus  antardicus\  Dog- 
fish of  two  species  {Scyllium  laticeps  and  Acanihias  vulgaris),  and  the 
Taj>e  (Galeus  cania).     All  of  these  may  be  seen  at  certain  seasons  at 
anjr    Maori  settlement  by  the  seaside,  hanging  on  jwles  to  dry  in 
thousands,  and  rendering  the  neighborhood  extremely  unpleasant. 
The  species  most  valued  is,  however,  the  smooth-hound,  which  is 
the  only  shark  that  is  properly  edible,  as  it  lives  on  shell-fish  and 
crabe,  and  has  the  same  clean-feeding  habits  as  the  skate.     In  the 
Hebrides  and  north  of  Scotland  the  flesh  of  this  harmless  little  shark 
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is  coiisidored  to  be  a  great  delicacy,  but  I  have  never  heard  of  ite 

bciiiig  eaten   Ivy  the  white  ssettlers  in  the  colony"**  (p.   120).     The 
fins  of  sharks  aru  highly  prizeil  by  the  wealtliy  Chinese^  (p,  551). 

Spiders  are  eaten  by  the  Bushmen,  and  by  the  inhabitants  of  New 
Caledonia^  (p,  315)* 

Several  sjiecies  of  Beetles  are  eaten  by  ^vornen  of  different  natians, 
in  the  belief  that  they  will  cause  thera  to  grow  fat  and  become  pro- 
lific in  child  bearing. 

The  Blaps  sukata  is  eaten,  cooked  with  butter,  by  the  Eg>*ptiaii 
women,*  who  also  eat  the  Senrabfc^is  sacer  to  make  themselves 
become  pn^lifie*^  (vol*  3,  p.  129).  The  women  of  Arabia  and  Turkey 
eat  u  siKtrie^  of  tenebrio  fried  in  liutter,  to  make  thenLselves  plump* 
(vol  3). 

Grasshoppers  are  eaten  by  the  Bushmen^  (p.  38)* 

Locmfs  are  eaten  in  great  rjuantities,  both  fresh  and  salted**  (vol 
9,  p.  727).  They  have  a  strongly  vegetable  ta>5te,  the  flavor  varying 
with  the  plants  on  which  they  fee<l.  Dr.  Livingstone  considered 
them  palatable  when  roast al*°  (p,  42).  They  ai*e  eaten  by  the  Per- 
sians, Egyptian)*,  and  Arabians,^  the  Bushmen,^ and  North  American 
Indians"  (part  1,  p.  65),  and  by  many  others,  Diodorus  Sicuhis 
and  Ludolphiis  both  refer  to  a  race  of  people  in  ^Ethiopia  t*npporting 
themselves  upon  l(x;uHt'^,'**  LudolphuH  remarks :  **  Fi»r  it  in  a  very 
sweet  and  whole.st>me  sort  of  dyet,  by  means  of  which  a  certain  Pof- 
tuguez  garrison  in  India,  that  wns  ready  to  yield  for  want  of  provi- 
siorjj  held  out  till  it  was  relieve<:l  another  way,"  iladden  states  in 
his  Travels:  **The  Arabs  make  a  sort  of  bread  of  locusts.  They 
dry  them  and  grind  them  to  jxiwder,  then  mix  this  jjowder  with 
water »  forming  them  into  round  «iki>,  wliieh  serv^e  for  brejul.** 

Whih  AntJi  are  esiten  by  the  natives  of  Austmlia^'^  (vol  2,  p,  250), 
and  by  those  on  the  banks  of  the  Zongji,  wliere  they  are  highly  ap- 
preciated** (p.  465). 

IJcva  arc  eaten  by  variinis  peoples*^  (vol.  3),  and  the  Moors  in  West 
Barliar)^  esteem  the  honeycomb,  with  young  bees  in  it,  m  delicious; 
but  by  one  witness  it  has  l>een  sjioken  of  as  insipid  ti*  his  palate^  and 
as  having  sometinu^  given  him  heartburn^  (vol.  9,  p.  727). 

Moths  of  .several  varieties  are  eaten  by  the  natives  of  Australia" 
(vol,  2,  p.  250);  one  siM?cies,  allied  Bm/ong,  is  said  to  be  more  priicd 
by  the  Australians  than  any  other  sort  of  food.     The  bodies  of  these 
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insects,  it  IS  stated,  are  large,  and  contain  a  quantity  of  oil ;  they  are 
•ught  after  as  a  luscious  and  fattening  food"  (48), 
Tlie  Cicfifhi.Mi  ui^e<A  uftlio  lionioptenjiiH  gronji,  was  eaten  bv  the 
reeks,*  and  Pinto  mentions  a  peo[)k^  wlio  u:?ed  Flits  as  an  article  f»f 


^^  Tl 


The  Ixirixr  of  Anis  are  eaten  by  the  Bushmen'*  (p.  38).  ScoimaH 
speaks?!  of  the  hirvte  of  the  Mmm  putris  its  a  dainty/*  ^T^lian  men- 
tions the  circumstance  of  an  Indian  king  treating  some  of  his  Gre- 
cian guests  with  the  larvie  of  an  insect  instead  of  ibod**^  The  larv® 
the  Cer'itvibyx  ha'os  h  helievo<i  to  be  the  Cossus  of  the  ancients, 
whom  it  was  e<.nisidered  a  great  dainty.* 

CaierpiUars  were  eaten  by  the  ancient  Romans,  and  are  in  high 
tion  among  the  natives  of  Sou  tit  Afri(»a^*^'  (p.  42). 
\tbs  of  all  kinds  are  eaten  by  tlie  natives  of  Australia^^  (10,  p. 
),  an<l  the  Chrymli4s  of  the  Silkworm  is  tniten  by  the  Chine^^.** 

The  ChtUle  Fish  is  used  as  food  in  some  parts  of  Euro]}e;*  and  a 
bivalve  allied  to  the  oysfcr,  called  Anomia  ephippiumf  "which  is  found 
the  ooaste  of  the  Mediterranean,  is  considered  not  inferior  to  the 
inmon  oyster.'^ 

The  Vineyard  Snail  {Helix  pomafiu)  is    used   as   foiid  in   many 
of  Europe  during  Lent,*     It  is  rearetl  and  fatten e<l  witli  great 
re  in  some  cantons  of  Switzerland  ns  an  article  of  luxnry,  and  ex- 
rted  in  a  pickled  state,     Slany  otiicr  snails  are  eaten  by  the  pjor, 
and  none  are  known  to  be  hurtfnP  (vol.  9,  p.  727).     The  common 
garden  mmil  (Ildix  aspn^i^a)  is  use<l  in  same  parts  as  a  cure  for  dis- 
of  the  chest.*     Snails  on  the  Continent,  and  even  slugs  in  Cliina, 
iVe  a  reputation  for  delicacy  of  eating  and  nutritive  power.** 

The  common  Sea  Urchiiiy  or  sea  egg  {Erhinm  Hphara),  is  much 

ought  after  as  food  in  some  parts  of  Eurt^pe  during  t!ie  latter  part 

summer,  at  which  time  it  is  almost  filled  with  eggs."*     It  is  also 

Men  by  the  inhabitants  of  Otaheite^  (vol.  2,  p.  154). 

Hololhnriee  (st»a  eucumbei's)  are  eaten  largely  by  the  Chinese,'  the 

atives  of  the  Indian  An4ii|>elago,*  the  Aui^tralian*  and  the  South 

"Sea  Islands'^  (vol.  2,  p.  5fj8).     They  are  also  taken  on  the  coast  of 

^aples  and  eaten  by  the  poorer  inhabitants.* 


Earih-eaiing  may  be  appropriately  referred  to  here,  as  some  kinda 
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of  earth  usecl  as  food  in  certain  localities  have  been  found  to  consist 
in  part  of  the  remains  of  raimite  animal  organisms. 

Hum  bold  t,  on  hiis  return  from  the  Kio  Negro,  saw  a  tri^»e  of  Ot- 
tomues  who  lived  prinrijudly  dnrin^  the  rainy  Si'a.S4)0  ujkhi  a  fat, 
nnctnous  clay  wliieh  tliey  found  in  their  district*^  (pp.  143-4).  This 
apjH^ars  to  have  consist chI  of  a  ru*l,  earthy  matter  (hydrous  silicAte  of 
alumina)  calhnl  bole.  It  is  also  eaten  by  the  Jajiauese  after  Ijeing 
made  into  thin  cakes  willed  tanaampo^  which  are  exposed  for  sale, 
aud  bought  by  the  women  to  give  themselves  slenderness  of  form/ 
Ehreuberg  found  that  this  earth  eousisted  for  the  most  part  of  the 
remains  of  microscopic  animals  and  plants  which  had  been  deposited 
from  fresh  water. 

A  kind  of  earth  known  as  hrtad-mmh  which  consists,  for  the  most 
part^  of  the  empty  shells  of  minute  infusorial  aniniaVules^,  is  still 
largely  eaten  in  Northern  Eurojie;  and  a  similar  substance,  called 
moiutfain'mtxdf  has  been  used  in  Northern  Germany  in  times  of 
famine  as  a  means  of  staying  iuingcr.  The  Wanyamwezi,  a  tribe 
living  in  Central  Africa,  eat  elay  in  the  intervals  between  meals,  and- 
prefer  the  clay  of  aut-bills^^  (vol.  2,  p.  28),  The  tN^lor(*d  inhabitants 
of  Sierra  Ijcone  also  devour  the  re*l  earth  of  Avhich  the  ant-hills  are 
composed**  (vol,  19,  p.  72).  Johnston  asserts  that  the  African  earth 
did  not  injure  the  negroes,  but  that  w  lien  they  were  ciirried  as  slaves 
to  the  West  India  Islands  they  were  found  to  suffer  in  their  health 
from  tlie  elay  they  there  useil  as  a  suljstitnte^  (vol,  2,  p.  201). 

It  hiis  iKien  found  that  much  of  the  elay  eaten  by  many  of  the  in- 
habitants of  the  torrid  zone  is  mere  dirtj  and  has  no  alimentary 
value.  The  Agmara  Indians  viit  a  whitish  elay,  which  is  rather 
gritty,  and  has  been  shown  by  careful  analysis  to  be  destitute  of  any 
organic  matter  which  might  afford  nutriment^*  (vol.  I,  p.  ^70). 
One  of  the  earliest  notices  of  the  practice  of  dirt-eating  is  given  by 
Sir  Samuel  Argoll,  with  respect  to  Virginia,  in  1613,  "In  this 
journie,"  he  says,  **  I  likewise  iound  a  niyne,  of  which  I  have  sent 
a  triall  into  England ;  ami  likewise  a  strange  kind  of  earth,  the 
virtue  wlR*reof  I  know  not,  but  the  Indians  eate  it  for  Physieke, 
alleaging  that  it  enreth  the  sieknesse  and  paine  of  the  belly.*'*'  In 
Guinea  the  negroes  eat  a  yellowish  earth  c^lleil  e^xrunc.  In  the 
West  Indies  a  white  clay  like  tobacco  pi{>e-clay  is  eaten,  and  this 
the  eaters  prefer  to  spirits  or  tobacco*''*  (vol,  7,  p,  550).     In  1751  a 
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ies  of  retl  earth,  or  yellowish  tufa^  is  reported  to  have  been  still 
tly  sold  in  the  markets  of  Martinique.* 
So  widely  spread  is  the   depnived    apjietite  for   dirt-eat ino:,   or 
geophugie,'*  that  it  is  alleged  to  be  one  of  the  chief  eiideniit*  dis- 
orders of  all  tropical    Aoierir'a.     The  victims  of  the  practice  never 
pt^ar  to  be  able  to  free  fheoiselvf^  from  the  habit,     Childreiij  it 
said,  acquire  it  almoi^t  from  the  breast,  and  **  women,  as  they  lie 
in  bed  sleepless  and  re*llei?«,  will  pull  out  pieces  of  mud  from  the 
adjoining  walls  of  their  romn  to  gratiiy  their  stnuige  appetite,  or 
will  socjthe  a  ^piallitig  brat  by  temijtiug  it  with  a  lump  of  the  same 
materiab"***    Officers  wlio  have  ludiao  or  half-breed  children  in  their 
ploy  as  ser\*ants  sometimes  have  to  use  wire  masks  to  keep  them 
m  putting  the  clay  into  their  mouths,^     A  negro  addicted  to  this 
proiM^Jisity  is  ci>nsidereil  to  be  irrevocably  lost  for  any  iisctul  pur- 
pose, and  seldom  lives  long**  (vol.  7,  p.  550).     It  is  impossible  to 
p  the  victim  from  obtaining  the  injurious  substance.     (Iiildren 
ho  corameuee  the  practice  early  fret] ucn tly  decline  and  die  in  two 
or  three  years,  and  dropsy  usually  appeal^  to  be  the  prominent 
,use  of  dissolution.     In  other  cases  they  may  live  to  middle  age, 
t  sooner  or  later  dysentery  sujKTvenes,  and  proves  fatal.     Dr, 
It  speaks  of  having  himself  seen  a  M(?stize  soldier  sinking  from 
sentery  with  a  lump  of  clay  stuffed  in  his  sunken  cheeks  half  an 
before  his  death,** 
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VEGETABLE  ALIMENTARY  SUBSTANCES. 


Although  vegetable  substances  diffbr  so  much  physieallj,  and 
in  mme  respects,  also,  chemicfiUy,  from  the  eonii>*>neiit*s  of  animal 
lx;ings,  they  are  siL^^ecpttble  of  cn:iii version  into  these  component, 
and,  alone,  contain  all  that  i»  absohitely  rec[nisite  for  the  sapport  of 
animal  life.  A  more  eoni|ilex  elalK>niting  system,  however,  18  re- 
quired to  fit  them  for  appropriation  ttian  is  the  case  with  animal 
substances,  and  accordingly  it  is  found  that  the  digestive  organs  of 
the  herliivorji  are  develin>cd  ufjon  a  larger  and  higher  scale  than 
thf>se  of  tlie  carnivom. 

The  vegetable  prod  nets  that  form  even  common  articles  of  food 
are  exceedinfily  varied  and  nunierons.  To  attempt  to  arrange  them 
ntjder  any  strict  cla.ssitieation  would  only  lead  to  embarnu«sment,  and 
often  involve  practical  inconvenience*  It  will  be  suffii-ient  for  the 
purix>8e8  of  det><?ription  to  distribute  them  into  the  following  general 
groups : 

Farinaceous  seeds ; 

Oleagiuons?  seeds ; 

Tubt'rs  and  n>ols ; 

Herhaceons  articles ; 

Saccharine  and 

Farinaceous  preparations, 

FAKINACEOUS  SEEDS. 


Tbeee  rank  firnt  in  importance  atnongst  vegetable  alimentary  prod—  tJ- 
ucte.  They  are  alike  plentifully  yielded,  of  easy  digestion,  awE^^^d 
of  high  nutritive  value.  It  h  not  surprising,  therefore,  to  find  tha".^^-«t 
the  farinaceous  seeds  tbrm  the  largest  and  the  most  widely  e^)nsumec^ ^gJPQ 
portion  of  our  vegetable  food.  Of  the  farinaceous  seeds,  those,  um~m  aB 
wheat,  oats,  Ixirley,  rj-e,  rice,  maize  or  Indian  corn,  &e,,  derive-i^^:^ 
from  the  Chraikt — a  tribe  of  grasses,  take  the  first  place  as  articles » 
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food ;  and  next  follow  those  derived  from  the  LegttminomTj  or  pulse 
;  tribe,  as,  for  instance,  peas,  beans,  and  lentils.  Some  otlier  ilirhmce- 
Bet«ds  will  be  mentiom^l  as  emj>!oyed,  but  they  are  of  far  less 
ligDificnuce  in  an  alimentary  paint  of  view. 


THE  CEREALIA. 

The  various  cereal  grains  agree  in  tlieir  general  eomj>osition,  but 
idiffereDces  exist  in  the  relative  amounts  fjf  tlie  constituent  prineipk^, 
rhich  give  tbera  different  degrees  of  alimentary  value. 
The  principles  enumerated  are- — 

1.  Nitrogenous  com|iciunfls,  cousi  sting  of  ghUiu,  albumen,  ease  in, 
and  fibrin^  with  an  aetive  principle,  ehiefly  enttnintcrwl  in  tlie  cor- 
tical part  of  the  grain,  which,  like  diastase,  posvsesses  the  jxiwer  of 
converting  stan?h  into  sugar.  The  material  known  as  gluten,  as 
VtlU  be  more  particularly  mentioned  further  on,  comprises  a  mixture 
of  glutin,  casein,  aud  fibrin. 

2.  Non-nitrogenous  substances,  as  starchy  dextrin,  sugar,  aud 
csellulose. 

3.  Fatty  matter,  including  a  volatile  oil,  which  constitutes  the 
iroe  of  the  odorous  quality  possessed  by  the  grain. 

4.  Mineral  substances,  eoni|>risiug  phosphates  of  lime  and  mag- 
sia,  salts  of  potash  nnd  sodii,  and  silii^. 

The  following  uMg  re[>r«isents  the  relative  amounts  of  the  con- 
stituent principles  ci>ntainL»<l  in  various  kinthg  of  grain  in  a  dry  8tat«, 
according  to  tlie  analyses  of  Pa}^en  :* 

Chmpoiiiion  of  variotis  cereal  grains  in  a  drt/  ataie^  (Pay en). 


VHrogcnoiift  matter, 

21Jb 

Uojrti  wh«at 

ir*.60 

Hard  wheat 
'20.00 

Seroi-hunl 
whent 

15.2> 

White  «r 
soft  wheiit 

12.ti5 

Stareh, 

.     58.62 

65.07 

68.80 

to  05 

70.61 

Dextrin,  Ac,     . 

.       9.&0 

t.m 

8,00 

i.m 

6.05 

Ottllulofri?, 

.       3  60 

d.(K> 

3.10 

SOO 

2.80 

Ffiity  mutter,    . 

.       2  61 

2J*2 

2.26 

1.96 

1.87 

Kirierttl  ma  tier, 

.       8.02 

2.71 

2.85 

2.75 
100. 

2  12«- 

lOO. 

lOU. 

liiQ. 

100. 

1  Subetanoet  AlimentHireg^  Puria,  1866,  p.  205. 

'  In  nn  ordinary  stute  griiin  conttiins  from  11  to  18  f>er  cent,  of  wiit^r. 
•  Deviation  frotj^  the  ct>f  rect  total  of  -j-  2.0.     PossiWy  uu  error  in>  the  amount 
of  the  flare  b. 
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By^. 

B^rlef. 

Oftta. 

KftU«. 

Eiee. 

Nitrogenous  mRtter, 

12,50 

i2,de 

14.S9 

12.50 

7.66 

Starch,      . 

64.65 

66.48 

60.69 

67  56 

88.66 

Dextrin,  &c.|     . 

14.90 

10.00 

0.26 

4.00 

1.00 

Cellulose, 

3J0 

4  7G 

7.06 

6  90 

l.IO 

Fiitty  mutter,    . 

2,25 

2.76 

6.50 

8.80 

0.80 

Mineral  matter, 

2.60 

3.10 

8.26* 

1.25 

0.90 

100. 


IDO. 


100. 


100. 


100. 


It  will  be  seen  from  the  prceefling  table  that  different  kinds  of 
wheat  differ  eonsidembly  in  eoiiip<te*ition,  and  {>arti<*ularly  so  in  the 
amount  of  nitragenous  matter  and  starch  they  eontain,  the  two 
stand ing  in  an  inverse  ratio  to  each  other.  But  more  will  be  said 
regarding  this  further  on.  Oa t8  are  rich  in  nitrogenous  matter^  fat, 
and  salts.  Maize  contains  a  fair  amount  of  nitrogenoti.s  matter,  biit 
i<  poor  in  salts.  It  further  inlands  out  from  all  the  rest  by  virtue  of 
the  large  amount  of  fatty  matter  present.  Rirley  fK*<"upies  a  mean 
position  with  reference  to  all  tlie  constituents.  Riee  is  eharacteriaced 
by  richness  in  starchy  and  ptwrness  in  nitrogenous  matter,  fatty  mat- 
ter, and  salts.  Tlie  knowledge  tints  .sniipljed  is  of  eunsiderable 
vahic  in  relation  to  the  employment  of  the  several  kinds  of  grain 
as  articles  of  food. 

WHEAT. 

Wheat  may  be  snid  to  form  the  most  asefn!  article  of  vegetable 
food,  and  henc*e  it  is  one  of  the  most  extensively  and  widely  eulti- 
vatwl  of  the  eerral  grains. 

As  sup|died  ihv  use,  wheat  consists  of  the  grain  deprived  of  the 
husk  with  which  it  was  originally  invested.  Each  grain  is  com- 
pose^l  (»f  a  liardj  eolorc<l,  tegumentary  portion,  and  a  cent  ml,  easily 
pulverizable,  white  substance,  which  yields  the  product  constituting 
fleur. 

The  tegnmeutary  portion  consist^^  externally,  of  an  exoeetlingly 
hard  layer,  whieli   is  of  a  *lense,  ligne<nis  nature,  and  so  coherent 
that  it  presents  itself  under  the  form  of  scales  when  wheat  is  sub- 
jected to  the  ordinary  proct*ss  of  grinding.     This  constitutes  thea 
grtyiter  bulk  of  bnui,  and  is  of  a  prfcctly  indigestible  nature,  and^ 
iherefore,  useless  as  an  article  of  nutrition.     Moreover,  it  act^,  tcz 

^  Deviation  fVom  the  correct  total  of  +  0.04» 
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Bome  extent,  as  an  irritant  to  the  alimentary  canal,  and  thus  whilt^t 
of  service,  retained  with  tlie  flour,  in  cases  where  constipation  exists, 
it  should  be  avoided  in  irritable  states  ot*  the  bowel,  and  also  by 
those  who  work  hard,  for  with  these  it  i.s  liable  to  hurry  t!ie  food 
too  quickly  through  the  aliuientury  traet,  and  occasion  waste  by 
promoting  its  escajie  without  unch^rgoin^r  digestion  and  al>sorption. 

Further  in,  the  cortex  is  softer  and  more  friable.  This  part  goes 
with  the  iH>llard  obtained  in  the  process  of  dressing  flour.  It  lornis 
the  p<:»rtion  of  the  grain  whieli  is  the  richest  in  nitrogenous  matter, 
fat,  and  salts.  It  posses^^es,  therefore,  a  high  alimentary  value. 
Amongst  the  nitrogenous  matter  in  this  situation,  a  |M^euliarj  sohible, 
ftctive  principle  is  coutainetl,  etdled  cereaUny  which  reseniblej?  dias- 
tase in  being  endoweil  with  the  jiower  of  converting  starch  into 
«ugar. 

Cereab'n  has  been  represented  as  leading,  by  a  metamorphosing 
influence  exerted  during  the  occnrrenre  of  fermentation,  to  the  de- 
velopment of  the  dark  color  and  marked  taste  belonging  to  brown 
bread  j  and  it  is  said  that  if  the  bread  Ix'  made  in  such  a  way  that 
the  oerealin  is  not  afforded  the  opportunity  of  exerting  this  action^ 
the  product,  although  derived  from  tlie  external  as  well  as  the  cen- 
tral part  of  the  grain,  lia-s  neither  the  high  color  n<ir  the  strong  ta-^te 
of  ordinary  browu  bread. 

The  central  wliitc  substance  of  the  gmin  is  chiefly  wmposed  of 
Vtarch;  but  nitrogenous,  fatty,  and  stiline  matters  are  all  present, 
aldOy  to  some  extent,  Tlte  nitrogenous  matter  consLste  of  several 
principles.  There  is  albumen,  mucin  or  casein,  iibrin,  and  glutin. 
What  is  ealled  gluten — the  ductile,  tenacious,  raw  material  left  when 
flonr  ifi  kneaded  with  water,  and  afterwards  washeMl  to  remove  the 
starch— does  not  represent  a  simple  or  pure  nitrogenous  principle. 
It  is  called  crv/le  gfutm^  and  is  resolvable  into  Licbig's  vegetable 
fibrin,  mucin,  and  glntin.  The  albumen  of  the  flour  is  lurt  present 
in  it.  This  latter  pnuciple,  being  soluble  in  water,  is  carried  away 
with  the  starcli  in  the  process  of  washing. 

It  ha*^  l>ecn  siiid  that  the  external  part  of  the  grain  is  richer  tliau 
the  central  in  nitrogenous  matter.  This  remark,  however,  is  not  to 
be  taken  ns  applying  to  gluten »  (ilutcn,  indeed,  preponderates  in 
the  central  farinaceous  part,  llie  nitrogenous  matter  of  the  exterior 
being  principally  comporetl  of  vegetable  flbrin. 

It  in  to  gluten — and  this  exists  to  a  special  extent  in  wlieat — that 
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wheaten  flour  owes  its  aptitude  for  being  made  into  bread.  Thfe 
substance,  by  virtue  of  its  tenacity,  and  its  suscoptibility  of  solidifi- 
cation by  beat,  i.s  capable  of  enlangliiig  gas  gonenited  or  incoq>orated 
amungst  it,  and  tlien  tMiConiing  iixe<l  in  such  a  manner  as  to  furnish 
a  light,  spongy,  or  porous  article,  like  well-made  bread. 

As  retgards  sugar  as  a  constituent  of  whoa  ten  flour »  Pay  en  remarks 
that,  whjlfst  simie  authorities  have  affirnieil  that  it  is  prc^sent,  others 
have  declared  that  they  have  been  unable  to  discover  it.  On  both 
eides,  he  says,  truth  exists,  and  that  it  de|>cnds  on  the  harvesting, 
grinding,  and  keeping  of  tJic  wheat  and  flour,  whether  sugar  Is 
present  or  not.  It  arises  from  the  action  of  the  diastase-like  prio- 
ciple  contained  in  the  grain  on  the  starch  and  dextrin  ;  and  actHJitl- 
ing  as  the  eircunistancx'S  are  favorable  or  unfavorable  for  the  changCi 
so  will  be  the  analytiail  result  obtaint*d. 

There  are  sevcnil  kinds  of  wheat  met  with  in  comraeree,  and  the 
table  given  at  p.  22-3  shows  that  a  considerable  differcnee  may  exis|.^ 
in  the  chenH<"al  composition  iA'  the  article.  The  difference  tle|K*ui 
upon  the  variety  of  the  plant  that  has  yielded  the  grain,  and  als<*~ 
upon  the  climate  and  soil  w  lie  re  it  has  grown.  What  is  calh^l  hard 
wheat  is  the  richest  in  gluten.  It  is  [)rodnccd  in  the  warm  countries 
of  the  south,  and  upon  the  most  fertile  soils.  The  grain  is  eharao- 
terij^i^l  by  a  horny, semitransparent  appearance,  and  hanlness  through- 
out. It  is  drier,  kee|>s  better,  and  gives  a  larger  amount  of  product 
in  the  mill,  but  a  less  while  flour,  tlian  other  kinds  of  wheat  It  is^ 
this  form  of  wheat  that  is  employeil  for  making  macaroni,  vermicelli, 
anil  suchlike  preparatitms.  Wliite  or  soft  wheat  presents  a  more 
farinnretms  c(»ndition.  It  is  more  easily  ground,  and  yields  a  whiter 
and  tincr  flour.  With  less  gluten,  it  contains  a  larger  proportion  oC 
starch,  and,  thercfi>rc,  ibrnis  the  nuTst  suitable  kind  of  wheat  for  tho 
extraction  of  this  latter  principle  as  an  article  for  domestic  use.  It 
is  the  intermediate,  or  semi-hanl  wheat,  which  is  the  best  for  the  use 
of  the  baker.  In  Paycn^*^  table  the  nitrogenous  matter  in  dried  wheat 
ranges,  it  may  be  seen,  irom  12  to  22,  and  the  starch  from  58  to  76 
|h:t  cent. 

Wheat  is  but  very  rarely  itsed  in  the  entire  state  as  an  article  of 
fcMjd.  It  forms,  however,  a  tH^nstituent  of  what  is  called  /riiffwn/y, 
w  h  i  cl  J  c*  j  lis  i  st 8  of  w  hea t  gra  i  ns  bi >i  1  cd  i  n  milk.  Fo  r  o  r d  i  nary  a  1  i  men- 
tary  purposes  it  is  subjetrted  to  grinding,  and  usually  afterwards 
separated  into  flour,  poUanl,  and  bran,  the  flour  {mag  appmpriated 
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Jo  our  own  use,  and  the  other  products  employed  as  food  for  the 
5wer  animalis, 

Mesil  is  the  simple  product  of  grinding,  and,  therefore,  oontains  all 

ic  elements  of  the  grain.    It  is  from  this  that  brown  bread  is  made. 

'not  used  in  this  way  {and,  as  is  well  known,  it  is  only  exception- 

lly  that  it  is)  it  is  submitteil  by  the  miller  to  bolting,  sifting,  or 

sing,  to  separate  the  fltmr  from  the  eoariser  partieles^ — forming 

:illar<i  and  sharps;  and  these,  again,  from  the  t:^arsest  of  all — form- 

ajpj  hnxn.      Flour,  also,  is  produced  or  '*  dressed  "  of  different  degrees 

Sf  fineness,  to  meet  the  demand  of  the  eonsnmer.     The  finer  the 

^our  is  dressed  J  tlie  whiter  the  bread  that  it  jirmluees.     In  fitie  flonr, 

jwever,  there  is  an  exclusion  of  everything  exeept  the  strictly  tari- 

Bceons  central   i)art  of  the  grain  ;  and  as  this  contains  the  leitst 

lonnt  uf  nitrogenous  matter,  the  eye  in  gratiticil  at  the  sacrifice  of 

lis  raateriah     A  coarser  flour,  although  yielding  a  bread  less  white, 

L^ntains  a  larger  proportion  of  nitrogenous  matter,  and  thus  is  better 

ipted  to  meet  our  requirements  ;  tVtr,  even  under  all  circumstances, 

ie  farinaceous  element  is  out  of  proportion   to  the  nitrogenous, 

Kikeil  at  in  relation  to  the  demand  existing  in  the  ease  of  eaeli  for 

be  pnrpr*ses  of  liic.     Processes  have  been  proposc<l  for  converting 

aore  of  the  grain  into  flour  than  by  tlie  ordinary  plan  of  grinding. 

They  are  referred  to  in  connection  with  the  subject  of  bread  at 

>.  23L 

Meilium  wheat  usually  yields  from  72  to  80  per  cent,  of  good 
flour  (Payen),  and  from  alwut  5  to  10  per  cent,  of  bran.  The  miller 
^bometimes  tries  to  increase  the  yield  of  flour  by  grinding  with  tlie 
^^btonc^  set  closely^  but  it  is  at  the  expense  of  the  finality  of  the  flour, 
^flbr  the  stareli  granule  liccomcs  thereby  bruised  and  damagcil,  antl  is 
f  (bund  to  l>e  deteriorated  for  t!ic  purpose  of  bread -making.  Bakers 
prefer  a  flour  wInVh  feels  a  little  harsh  between  the  finger  and  thumb, 
i^iead  of  soft  and  smooth. 


(hmpodtion  of  fiour. 

From  \jeit\ithy*B  Ubie 

of  anmlftet,  Pftjen. 

K»tTogf<*n<>m  matter^   .        .        .     10.8    .  .         .     H,45 

Carbohydriitefi    ,                  ,         ,     70.6    .  .         .68.48 

FiiUy  nmlt«r,       .         .         .         .       2.0    .  .         ,       L25 

Mineral  matter 1.7     .  .       ]j>0 

Watfiri         .....     In.O     .  .         .     1422 
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The  amoimt  of  gluten  in  wlieaten  flour,  ac*cordingto  Dr,  Letlieby, 
raoges  from  8  to  15  per  ct^iit.,  the  averagi^  luring  about  11, 

CbneSf  or  conrj^  Jiimi\  is  the  naiue  applitn.!  to  the  flour  of  a  partieu- 
lar  spetntt^  of  wlieat,  called  " /Trd."  It  is  usid  by  bakers  for  dust- 
nig  tlie  dough  and  tiie  Ixiardi^  ujjoii  which  tlje  l(*aves  are  made,  to 
facilitate  the  inanipulatiou  by  preveuting  adhesion.  It  appear?,  from 
the  aoaly8es  of  Dr.  IIa.s^all^  to  be  exteiii^ively  adulterated  with  the 
flour  of  riee  and  other  cereals,  and  soraetimes  even  not  to  contain  a 
particle  of  wlK^ateu  flour.  Tints  adulterated,  it  «ui  be  sold  at  a 
lower  price  than  ordinary  flour,  and  it  is  not  surprising,  therefore, 
that,  besides  being  used  for  the  purpose  namtMl,  it  frerpieutly  findi?  iUs 
way  into  the  constitution  nf  the  lonf,  wliile  it  affords  an  opportunity 
of  adulterating  without  appearing  U[m>u  the  face  of  it  to  do  so. 

Flour  is  one  of  the  mo,Ht  u?ieful  alinicutary  materials  at  our  dis- 
posal, and  Ls  turned  to  account  in  a  variety  of  ways.     It  is  not  con- 
sumed in  the  raw  state.     Puddings,  pa-stry,  cakes,  bread,  biscuits^ 
and  otlier  variously  named  articles  of  less  note,  are  made  from  it. 
Bread  and  biscuits,  about  which  more  will  be  said  further  on,  ar 
both  nutritive  and  digestible.     Cakes,  besides  fltmr,  contain  butter^ 
eggs,  sugar,  an<l  souietiines  other  adjuncts.     They  are  rich,  and  apt 
to  upset  the  stomach.     Pastry,  on  aeciiunt  of  the  effect  of  the  oven 
on  the  fatty  matters  present,  is  also  apt  to  give  rise  to  stomach  dc- 
rangeuicnt.     Puddings  (flour  puddings  only  arc  here  spoken  of)  are 
not  objwtionable  in  the  same  way,  but  are,  nevertheless^  trying  to 
the  digestive  powers.     Being  of  a  more  or  less  close  consistence, 
they  oiler  consideni1)le  resistance  to  the  penetration  and  action  oC 
the  gastric  juice,  and  thus  may  engage  the  stomach  for  some  time  u% 
the  process  of  digcsticm,  and  give  rise  during  the  while  to  the  sensa-- 
tion  which  is  well  known  to  be  oecasionetl  bv  an  indiera^tible  sub-^ 
stance,  and  which  is  describtM^I  as  a  y^tnise  of  weight  or  iieavim'ss  at 
the  stomach. 

Bnkrt}  Ff(mi\ — Flour  after  exposure  to  heat  is  more  digestible 
than  when  in  the  raw  state.  The  starch-granules  become  ruptured, 
and  a  [Hjrtion  of  the  starch  transformed  into  dextrin.  Tlie  albumen 
is  act€*d  upon  J  and  converted  into  the  coagnlattnl  form.  It  is  hence 
advant:igeous  tliat  tlour  should  Ixj  cousunie*l  (as  it  only  is)  after  bav-j 
ing  bec^n  subjected  in  some  way  or  other  to  the  influence  of  he 
It  is  sometimes  prepared  for  use  by  simply  putting  it  into  a  Ixisiii, 
introducing  it  into  an  oven,  and  baking.     Anotlier  proceed,  acting 
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[  i»i  a  strailar  way,  is  to  place  it  in  a  bitsin,  tie  it  over  \fith  a  clothe 

[.and  immense  it  in  a  sauccpiin  of  water  kr>j>t  boiling  for  8ome  time. 

The  water  does  not  |K*iietratej  but,  from  the  ctloct  of  the  heat,  the 

lour  eoll eets  into  a  hard,  j^olid  masH,  which  re(|iiirej?  to  be  serapwl  or 

lied  for  use.     Thus  prepareil^  it  is  often  ctiiployed  as  an  article  of 

d  for  intant8. 

Bread. — Of  all  articles  of  vegetable  food,  bread  must  l>e  coii&id- 

as  the  most  important  to  us*     It  constitutes  a  pmduet  of  art, 

amongt^t  all  civilized  |>eop]e  the  ]>roees^  of  mannficturc  is  known 

id  pot  into  practice,  evidently  on  account  of  the  favoraljle  state  in 

rhieh  the  elements  of  food  are  place*:!  for  luidergoing  digestion.     It 

only  fnmi  some  kinds  of  grain  that  bread  ciin  be  made,  and  no 

is  e<|ual  to  timt  j*rcparcd  fmni  wlicatcn  grain.     The  amount 

luten  present,  for  which  this  kind  of  grain  is  distinguished,  gives 

it  the  property  ref|uired  for  yielding  a  light  and  sjiongy  form  of 

broad,  and  it  is  to  this  liglitncs.s  or  Hponginess  that  bread  owes  its 

«ftsy  digestibility;  ibr,  a4'tH>nling  to   its  pon>sity,  so  is  the  facility 

rith  which  it  is  penetrated  and  acted  npon  by  the  secretion  of  the 

>maeli. 

The  first  requisite  towards  the  manufacture  of  bread  is  that  the 
■iin  should  lj4?  reduced  to  a  pulverized  eonditiou.  By  the  ordinaiy 
process  it  is  grtjund  in  a  whole  state  and  converted  into  meah  This 
ay  lie  used  for  making  bread — as  is  the  c^use  in  what  we  ctdl 
^*  brown  bre*wl  " — but,  a;s  a  rule,  the  flour  is  sepa rates:!,  and  this  only 
tmploye<l.  Other  processes  have  been  propose*!,  with  the  view  of 
obtaining  a  larger  yield  of  flour.  To  some  extent  the  plan  has  been 
Joptetl  of  de<*orticniting  the  gniin,  and  then  reducing  the  remainder 
ito  tiour.  By  such  a  method  some  of  the  inner  layers  of  the  tegu- 
lentary  iwirtion  are  retained  with  the  farinaceous  substance  of  the 
Icentre,  There  is  also  **  wh<>le-wheat  flour '■  to  he  ohtainc<L  The 
ftran,  after  separation,  is  ground,  and  then  mixed  with  the  flour,  for 
it  docji  not  answer  to  attenii>t  to  thoroughly  rctluce  the  whole  to- 
gether. It  seems  that  the  &tareh-granules  f)ught  not  to  be  broken 
up^aod  that  by  too  much  cnishing  or  friction  they  become  damaged, 

I  thereby  leading  to  a  bail  flour  for  bread -making  |inrposcs  l»cing  pro- 
duced. Wlicn  too  closely  ground,  bakers  sjjcak  of  the  flour  ay 
** killed,"  from  its  virtue  being  found  to  Ix*  partially  destroyetl, 
Tlie  avowed  object  of  deviating  from  the  old-fashioned  plan  is  to 
give  the  flour,  and  consocpiently  the  bread  made  from  it,  a  higher 
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nutritive  valuei  tJie  outi^ide  part  of  tlie  grain  being  that  which,  aa 
previously  stated,  is  richest  in  nitrogenous,  fatty,  and  mineral  mat- 
ters* Liebig  ext>atiatcs  strongly — particularly  on  account  of  the 
lo^  of  phosphates^ — u[>on  the  ill-judged  custom  of  preferring  white 
bread.  It  is  true,  if  bread  were  our  sole  article  of  sustenance^  the 
rejection  of  the  priueiples  c^mtained  in  the  outer  part  of  the  grain 
Would  l>e  a  serious  error  in  dietetics;  but  if  other  food  be  tiikeu 
which  furnishes  a  free  supply  of  them,  as  is  actually  the  case  with  a 
mixcil  diet,  there  is  nothing  to  condemn  as  erront»ous.  It  must  not 
be  coiisidereil,  because  we  do  not  consume  the  bran  and  jjollard  ot* 
the  meal  ourselves,  that  their  constituents  are  thereby  w^asted  or  lost 
to  u&.  Employed,  as  such  articles  are,  as  food  for  other  animals,  we 
may,  in  reality,  although  indirectly,  get  their  elements  in  association 
with  other  matter.  I^iokeil  at  in  this  way,  it  being  granted  that 
animal  frwxl  is  taken,  we  are  at  liberty,  if  our  inclination  so  dispose 
us,  without  incurring  any  charge  of  wastefulness,  to  select  one  jiart 
of  the  grain  for  ourselves,  and  allow  the  other  to  pass  to  the  lower 
animals.  Whcthex  the  result  of  habit  or  not,  it  must  certainly  be 
owned  that,  with  the  generality  of  ix^rsi>ns,  bread  made  from  ordi- 
nar)*  flour  i«  more  pleasing  to  tlie  eye  and  agreeable  to  the  palat 
tlian  bread  made  from  the  whole  constituents  of  the  grain. 

Bread  is  a  firm  and  jjonius  substance,  which  Ls  easy  of  mastica- 
tion, and  which,  whilst  preserving  a  certain  amount  of  moisture,  is 
not  wet  or  clammy.  To  convert  flour  or  meal  into  a  subt»tanoe  of 
this  kind  e4»nstitutes  the  art  of  bread-making.  A  paste  or  dough 
is  made  by  manipulation,  either  by  kneading  with  tlie  hands  or  by 
machinery,  with  the  requisite  quantity  of  water.  Porotiity  is  given 
by  intimate  incorporation  with  carbonic  acid  gas — eitlier  generated 
within,  as  by  fermentation,  or  tlie  use  of  one  or  other  form  of -*  baking 
powder;"  or  supplied  from  without,  as  by  Dr.  I>auglii*h*s  piYHMSS. 
The  gluten  present,  by  virtue  of  its  tenacity,  holds  the  vesicles  of  gas 
and  aUows  a  ^|K»ngy  mass  to  be  formetl.  Wliilst  in  this  state,  solidi- 
fication k  effected  by  the  aid  of  heat  applied  in  the  prooeEB  of  bakings 
and  thus  is  formed  a  permanently  vesieulated  or  poroua  article. 
Such,  in  a  few  words,  constitutes  the  rationale  of  the  process  of 
bread-making. 

When  the  carbonic  acid  gas  is  generated  by  fermentation,  the 
product  is  csalled  **  leavened  bread,"  but  there  is  no  material  differ- 
ence between  bread  formed  in  this  way  and  that  produced  by  the 


BREAD, 


233 


other  proeesfics.     Various  kinds  of  ferment  are  employed,  a?,  for  in- 
stancei  brewer's  yeast  or  barm  ;  (jCTinaii  yciL^t ;   baker's  or  patent 
yeast,  wlneh  h  prepiirfHl  fnmi  an  iiifiisioii  of  malt  an*l  hnps  ^ot  into 
fermentation  by  a  little  brewer^s  or  GermoD  yeast,  and  added  to 
some  Ijoiled  and  maslied  potatoes  niixetl  with  flour,  to  fet4   the 
growth  of  the  ferment  und  inerea^*  the  product;  or  leaven,  whieh  is 
old  dough  in  a  frtate  of  ii-r mentation.     In  each  casej  the  active  agent 
of  the  ferment^ — tliat  is,  the  growing  vegetable  eells  forming  the 
yeast  fungus,  or  Tfjnila  ceremHtd' — effi?cts  the  eotiversion  of  sugar 
uJnto  alcohol  and  carbonic  acid  ga>^.     Thii^f  takes  place  at  the  ex|*ense 
Blif  the  sugar  contained  in,  juhI  derived  from,  the  starch  uf  the  tlour, 
'     but  in  baker  e  yea»t  the  ji<:>tatt>  intrcKlueed  furnishes  additional  ma* 
U|erial  for  the  growth  of  the  Toruh,     Used  in  this  way,  the  potato  is 
^nat  to  be  looked  upon  in  the  liglit  of  an  adulterant* 
I         The  usual  practice  in  making  bread  by  fermentation  is  to  mix  a 
certain  quantity  of  the  flour  with  the  ferment,  some  salt,  and  bike- 
'      warm  water.     The^e  are  kneaded  into  a  stiff  jmste  or  dough,  which 
I      is  placed  aj^i^le  in  a  warm  situation  fiir  an  hour  or  two.     The  mass 
gradually  swells  up,  from  the  evolution  of  earbonic  acid  giu*,  or,  as 
the  baker  terms  it,  tlie  aponge  rises.     When  the  sponge  is  in  active 
I     fermentation  it  is  thonuighly  kneadeil  %vit!i  the  remainder  of  the 
■Ipour,  salt,  and  water,  and  again  Bet  aside  for  a  few  hours  in  a  warm 
situation.     Fermentation  extenfls  throughout  the  whole,  and  at  the 
proper  moment  the  dough  is  made  into  loaves  and  intriMluced  into 
the  oven.     Herein  constitutes  one  of  the  chief  pointi^  in  the  baker's 
art.     Unless  fermentation  has  been  allowwl  to  proceed  far  enough, 
a  hea\'y  loaf  is  the  result ;  and  if  allowed  to  proceed  too  far,  an  ob- 
jectionable quality  is  given  to  the  bread  by  the  commencement  of 
-another,  viz.,  the  acid  fermentation,     Time  also  must  not  be  allnwed 
for  the  dough  to  sink  before  l>eing  made  into  loaves  and  bakt*il. 
Under  tJie  influence  of  the  heat  of  the  oven  an  expansion  of  the 
jled  vesicles  of  gas  ensues,  and  occasions  a  consitlerable  further 
of  the  dough ;  and,  with  the  subsefjuent  setting  of  the  sub* 
of  the  loaf  a  iR^rmarjently  vesieulated  mass  is  formed. 
A  special  aroma  or  flavor  is  comniunieated  to  the  bread  by  the 
ifferent  kinds  of  ferment.     The  t>est-flavorerl  bread,  I  am  informed 
fcy  an  exjierientx^d  Wcst-cnd  baker,  is  made  with  the  em|jloyment  of 
wer*s  yt^ist. 
Instead  of  by  fermeotation,  vesieulation  may  be  effected  by  cur- 
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bonic  acid  gas  disengaged  by  iiioorporating  curljonate  of  soda  or  am- 
monia witli  the  dougl),  and  additig  muriatic,  tartaric,  or  phosphoric^— ^ 
acid.     **  Baking  powders"  act  in  tliis  way^  and  consist  for  the  raostzi:^ 

part  of  tartaric  acid  and  carbonate  of  ^oda  as  their  basis.     The  era 

ploy  men  t  of  this  process  involves  no  loss  of  any  portiou  of  the  flour 
hut  it  docs  not  protluce  an  agreeably  tai^t^d  bread,  and  has  not  beei 
tljcrefore  found  to  supersi'de  the  ohl  [»riH;esNS  of  fermentation. 

Another  [ilaii  for  vesieuhitiog  breiul  has  been  recently  intrmluce<l 
and  ]s  known  na  Dr.  Daiiglish's  pro4-es.s,  tlie  priKluct  l>cnng  callecl 
** aerates!  bi-ead."  The  flour  is  iutrodoeed  into  a  strong  air-tigh^ 
iron  receiver,  and  afterwards  mixed  by  mechanical  moans  with  water 
irapregjiated  with  earlionic  acid  gas  under  a  high  pressure.  Through 
an  opening  Ijelow,  which  c-an  be  unc!ose<l  when  the  operation  of  mix- 
ing is  complete,  the  dough  is  forced  out  by  the  pressure  existing 
WMthin,  and  with  a  suitable  contrivance  may  be  receiv^ed  and  con- 
veyed under  the  form  of  loaves  to  tlic  oven  without  being  touclied 
by  the  hands,  Vesiculation  is  produced  by  the  expansion  of  the 
carbonic  acid  gas  with  which  the  dough  is  througliout  intimately 
inef>rporated :  such  ex|>ausion  occurring  with  the  removal  of  the 
pressure;  and»  still  further,  from  exposure  to  the  heat  of  the  oven. 
This  process,  it  will  be  seen,  involves  the  employment  only  of  the 
three  essential  ingredients  of  bread, — flour,  winter,  and  earlx>nic  acid 
gas;  but,  as  with  other  kinds  of  bread,  some  salt  is  also  added. 
Nothing  occurs  to  produce  a  change  of  any  jKirtion  of  the  flour,  ex- 
cept such  as  is  induced  by  the  action  of  the  heat  in  baking.  The 
product  reiyrcsents  the  purest  form  of  bread,  if  siuqdicity  of  compo* 
sition  is  to  be  taken  as  a  criterion.  As  regards  taste,  how^ever,  it 
pOflHeflseSi  without  thei*e  being  anything  objectionable,  a  distinct 
character  of  its  own,  and  there  is  an  absence  of  tlie  agreeable  flavor 
belonging  to  grwd  bread  of  the  fermented  kind.  It  may  be  rtMuarked 
that  it  kee|>s  ew^eet  and  good  much  longer  than  fermented  bread. 

In  the  nuinufacture  fd'bnyid  a  certain  amount  of  salt  is  geu4*nilly 
added.  It  iujproves  the  tlavor,  and  gives  greater  whiteness  :uid 
firmness  to  the  article. 

A  him,  also,  if  it  is  not  now^,  owing  to  the  stringency  of  a  recent 
Act  of  Parliauieut,  was  formerly  fre<piently  employed ;  but  this 
constitutes  an  im|»ositton^  for  the  object  of  its  use  is  to  cause  bread 
made  from  bad  or  deteriorated  flour  to  resemble  that  made  from 
good.    It  ntfords  no  advantage  in  the  csme  of  good  flour,  but  enables 
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bitad  to  be  made  fnan  flour  that  eoiild  not  otherwise?  be  used.  It 
cheeks,  it  is  ^aid,  an  excess  of  fermentation,  to  which  there  is  a 
ten  den  tn*  with  bad  flour ;  ant^rmeots  the  whiteness  of  tlie  prodnct; 
and,  by  strcng^thenriig — that  u?,  giving  increased  consistence  or  tenac- 
ity to — the  gbj ten,  favors  the  prf»durtion  of  a  lijjlit  and  firm  loaf. 
Such  are  described  as  tlie  effects  of  atnm  on  l)read  ;  but  tlie  question 
may  be  asked  :  Is  such  bread  to  be  considered  as  wholes^ome?  In 
the  first  platx!,  alum,  or  whatever  it  may  Iw  chan<re<l  into^  or  what- 
ever the  combination  ibrmed  with  the  flour  under  the  agency  of  tire 
heat  employed  in  baking,  is  not  a  natural  article  for  ingestion.  Its 
properties  are  not  such  as  to  be  likely  to  oc4A*isi*JU  any  immediate  or 
strong  effect,  and  it  cannot  be  said  tliat  a  deleterious  action  is  to  be 
brriught  home  to  it  in  a  precise  or  dctinitc  manner,  but  it  is  believed 
to  be  capable  of  producing  dysj>cpsia  and  ctmstipation.  **  Whatever 
doubfcs,"  says  Pcreini/  **  may  be  entertaineil  rcgnrding  the  ill  effects 
of  alum  on  the  hejdtliy  stomaeli^  none  ciui  exist  as  to  its  injurious 
influence  in  ease^  of  dyspepsia."  It  is  possible  where  ill  effects  liave 
been  assigned  to  alum,  that  they  may  have  bt^'n  sonietiim^  due  to 
the  bad  t|uaiity  of  the  flour,  which  tlie  aliuu  has  been  u^cd  to  dis- 
guise. 
Lime-water,  it  is  asserted,  substituted  fiir  a  portion  of  the  water 

used   in  making  the  dough,  may  be  employcHl  with  advantage  in- 

st«ul  of  alum,  for  iuiproving  the  product  from  an  inferior  quality  of 

ilaur. 
The  amount  of  bread  prr>ductxl  from  a  given  (piantity  of  flour 

varif-s   with   the   amount    of  water   present,     **  Bread,"   says   Dr. 

Letheby/  "  Bhould   not  crmtain   more  than  30  to  38  |>er  cent,  of 

water,  and  the  other  t?<mstituentsi,  excepting  salt,  should  l>e  the  same 

^  of  good  flour. 
"In  practice,  100  lbs.  of  flour  will  make  from  133  to  137  lbs.  of 

J^fead,  a  gmxl  average  being  136  ;  so  that  a  sack  of  flour  of  280  lbs. 

«noulrl  yield  uinety-five  four- pound  [quartern]  loaves.     The  art  of 

the  baker,  however,  is  to  increase  this  quantity,  and  he  does  it  by 

nartlening  the  gluten  through  the  ageuey  of  a  little  alum,  or  by 

^»eans  of  a  gummy  mixture  of  boiled  rice,  thrw  or  four  poiuids  of 

^oich  will,  when  Ixnlctl  for  two  or  three  hours  in  as  many  gallons 


*  Treatise  on  Food  and  Diet,  1B43,  p.  81L 

•  Lectures  ou  FoimI,  1870,  p.  U. 
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of  water,  make  a  sack  of  flour  yield  100  four-pound  loaves.     Bu 
the  bread  is  dropsIcEl,  and  gets  soft  and  sodden  at  the  faaae^  where 
stands." 

An  evajwration  of  water  occurs,  and  causes  bread  to  lose  weigl 
on  keeping.     The  loss  pnx^eeds  most  actively  whilst  hot  from  tl 
oven,  and  the  l)aker  sc*nietimes  endeavors  to  rheck  it  by  throwi^^^ 
saoki^^  or  sotnething  of  the  kind,  over  the  loaves,  but  the   crcrra^i 
thereby  suffers  in  crispness, 

Compomiion  of  bread  (Lethebv*s  table). 

Nitrogenoua  matter,    ,        .        .        ,  8*1 

Carbohydrates,     ,          .         »         .         .  5L0 

Fttt  matter,.         .         ,         .         .         .  1,6 

Mineral  matter 2.8 

Water, 87.0 

100. 


New  bread  is  selected  by  many  in  preference  to  stale.     It  is,  how- 
ever, much  less  digestible,  and,  where  weakness  of  stomach  exists,  is 
apt  to  excite  derangement.     It  is  its  lightness  or  por*jfeity  which 
gives  to  bread  it*^  property  of  easy  digestibility,  and  with  stale  bread 
its  firmness  and  friability  allow  this  porosity  to  be  maintained  dur- 
ing reduction  by  mastication.     The  softness  of  new  bread,  on  the 
other  hand,  renders  it  difficult  of  mastication,  and  at  the  same  time 
favors  its  ck»gging  together  into  a  heavy  and  close  mass,  which,  on 
arrival  in  the  stomach,  will  be  far  less  easily  penetrated  and  acted 
upon  by  the  dige^tive  juice.     By  heating  for  a  short  time  in  an  oven, 
stale  bread  may  be  again  brought  into  the  soft  condition  of  new,  and 
will  remain  in  this  state  for  some  hours.     After  being  tbus  rehaked, 
however,  it  soon  undergoes  change  and  becomes  unpalatable. 

Besides  its  physical  condition,  which  renders  bread  a  digestible 
article  of  food,  the  effect  of  the  heat  which  has  been  employed  in 
baking  is  to  increase  the  digestibility  of  the  constituents  of  the  flotir. 
The  stjite  of  the  nitrogenous  conifiomMls  becomes  altered  ;  the  starch 
granules  ruptured  ^  and  some  of  the  stmreh  traasformed  into  dextrin 
and  sugar.  ■ 

The  difference  in  the  nutritive  value  of  brown  bread  ^  compared 
witli  white  has  been  already  referred  to  {Me  p.  231)*  From  the 
presence  of  the  indigestible  particles  of  brait,  brown  bread  acts  to 
some  extent  as  an  irritant^and  thereby  stimulates  the  secreting  fit 


MISCELLANEOUS    ARTICLES    PRBPAEED    FROM    FLOUR.      237 


toiresi  and  the  muscular  walls  r>f  the  alimentary  canal.     Hence  the 
^Bviee  which  it  renders  to  persons,  particularly  tho^e  of  sedentary 
nabiti*,  sntrering  from  cnnstipatinii.     In  irritable  states  of  the  alimen- 
tary canal  it  should  \ki  avoided  ;  and,  in  the  case  of  tho^e  who  work 
hard  or  take  much  cxerei;^  it  may  prove  the  source  of  diarrhoea, 
^Ubcusf. — It  is  a  frequent  praetit'e  to  cut  bread  into  slices,  and  sub- 
^Rt  it  to  toasting,  and  tlie  digestibility  is  thei-eby  increased.     Water 
is  driven  otf,  a  little  ser»rching  of  the  surface  occui-s,  and  greater  lirin- 
sess  is  acfjuired.     The  toasting  should  Ik-  eonducted  ^o  that  erispui¥i«? 
h  impsirttHl  tlirougliout  the  whole  thickness  of  the  slice-     If  the  slice 
be  thick,  and  a  mere  scorching  of  the  stirtaee  Imj  inducedj  the  action 
of  the  heat  will  give  increased  softness  to  the  centre  (juntas  rehaking 

Elers  stale  bread  like  new)  and  make  it  less  dige^^tible  than  the 
d  from  which  it  was  prepare<i.  Buttered  toast,  like  any  article 
nit€Nl  with  fatty  matter,  offers  considerable  resistance  to  diges- 
tion, and  is  exceedingly  apt  to  disagree  where  delicacy  of  stomach 
exists. 

^  Jtiisks, — These  consist  of  tea-cakes,  whieli  are  made  from  flour, 
^bteTf  milk,  and  sugar,  ent  into  slices,  and  the  slices  placed  on  tins 
Tna  inirt»ducetl  tor  a  few  minutes  into  a  sharp  oven.  They  arc 
turne<l  so  a^  to  prt>ducc  a  little  scorching  of  both  surfaces,  and  atler- 
^■rds  put  into  a  drying  oven  for  three  or  four  hours  in  order  to  drive 
^Ball  tiie  moisture. 

^KS^uiled  Bread, — For  making  pulled  bread  the  crumb  of  a  new  louf 

^■he  crtist  being  micrificed  Ibr  the  purpose — is  torn  or  dmwn  out 

vith  the  hands,  and  treated  exactly  in  the  same  way  as  rusks.     It 

fctitutes  a  very  dige^^tible  form  i»f  bread,  and  is  well  ailupted  for 

>  dysi^eptic. 

Topa  and  Bottoms, — Tops  and  bottoms  are  pretty  largely  used  as 

for  infants.     They  are  made   in  the  same  way  as  rusks :  the 

fti,  indeed,  constitutes  the  only  essential  ditfiTcuce  between  tlie  two, 

II  sfpjare-shaped  cakes  are,  in  the  first  place^  made  like  the  t«i- 

B,  from  flour,  butter,  milk,  and  sugar,  but  usually  with  rather  le^ 

le  ta^t  ingre«Iient,     These  are  then  cut  in  hulf^hence  the  name, 

and  bottoms — and  baked  and  dried. 

^njiuji, — Flour,  water,  and  yeast  are  mixed  into  a  liquid  jKtstc  or 
^r.  This  is  poured  into  a  lnx>p  resting  on  a  hot  tin,  and  bakc^il, 
eating  they  are  cut  in  half,  toasted  and  buttered. 

npds, — The  only  difference  between  muffins  and  crumpets  is, 
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that  the  !attc?r  are  half  the  thickness  of  the  former.  They  are  toasted 
and  buttoretl  whole  for  the  table.  Both  are  very  trj^ing  articles  to 
the  stomach. 

Cntchiclk. — The  pnxi«s  for  making  cracknells  is  somewhat  pecu- 
liar, A  dough  is  forinetl,  composed  of  flour,  butter,  eggs,  and  sugar, 
and  rolled  into  sheets.  They  are  then  cut  in  the  appropriate  shape, 
and  put  into  boiling  water.  They  sink,  and  l>ecome  hardened  by  the 
coagulation  of  the  albumen  that  occurs.  In  the  course  of  a  little 
time  they  ex]jaud|  and,  becoming  lighter,  rise  to  the  suriliee,  and  are 
fikimmc^l  oti".  Tlicy  are  then  inuncr??cd  in  cold  water,  and  aftrrwards 
placed  in  tins,  and  baked  in  a  (^harp  oven. 

G in//erbrct.uL — Tlie  iugrc<licntH  of  gingerbrt^ad  are  Hour,  treacle, 
butter,  alum,  and  common  potai^liej^.  Its  jjorosity  or  lightness  is  due 
to  the  libemtion  of  carlKjnic  acid  from  the  last-named  substance  by 
the  glucie  and  mclassie  acids  of  the  treacle.  By  some  makers, 
ground  ginger  or  sliced  randied  oningc-j>eel  is  iutnxlueed.  Addi- 
tional ligiitness  is  aUo  sometime:^  given  by  the  employment  of  some 
form  of  baking  iK>wder. 

Bim'nit>i, — Biscuits  are  a  useful  wheat  en  prmluct,  on  ^account  of 
their  pn>[*crty  of  keepingj  which  is  owing  to  their  being  dried  ad 
well  as  hakc^.  Some  biscuits  are  made  from  flour  and  water  only, 
or  flour,  water,  and  a  very  little  butter  to  diminish  the  hard  and 
flinty  character  wliich  tliey  otiierwise  possess.  Such  is  the  composi- 
tion of  aiptains'  biscuits,  and  nothing  is  employed  to  give  them  light- 
ness. Other  ljis<*uits  are  made  with  the  addition  of  milk,  ami  some 
with  the  addition  of  sugar  also  ;  and  lightness  may  be  given  either 
by  a  baking  powder  or  tlie  carbonate  of  ammonia,  which,  being  a 
volatile  Siilt,  is  dissipated  with  the  heat  of  the  oven,  and  in  esonjiing 
raises  the  tlongh.  There  are  also  varlnus  fancy  biscuits,  each  kind 
containing,  in  adilition  to  the  ordinary  ingrtnlients,  some  sj>ecial 
article.  Plain  biscuits  constitute  an  cijsily  digestible  form  of  food. 
Biscuit  powder  is  ollen  advantagenusly  tiscd  in  c^lmbinatinn  with 
milk  where  solid  food  cannot  be  borne.  It  also  furnishes  an  excel- 
lent and  nourishing  form  of  f(»od  fur  infants. 

Ptijuiover  cah:/i  belong  to  the  biscuit  class.  They  may  be  hxiked 
upon,  in  rwility,  as  a  very  thin  kind  of  Ijiscniit.  and  are  comjKised 
ordy  of  flour  and  w^ater. 

Stak!  bisi^uits,  on  being  moistened  and  rebaked,  are  restored,  like 
stale  bread,  to  the  condition  of  new. 


I 

I 
I 


MtSCBLLAHEOUS    ARTICLES    PRKPARB&   FROM    FLOUR* 


Composition  of  bieeiiU  (Letbeby 's  table). 

Nitrogenous  mattor,      ♦         ,         ,         ,  15,0 

CnrbohytlrHtea,       .         .         .         ,         ,  73,4 

FnUy  matter, 1.3 

Mineml  matter, 1,7 

Wnter, 8;0 


lOO. 


Semolina, — Thw  substance  forms  a  gmnukr  pwparntion  of  the 
h^art  of  the  wheat  grain.  It  is  made  frooi  the  hard  wlieats,  wliich 
are  rich  in  ghiten.  The  gniuliug  is  poiinriueil  witli  the  miU-j^toiie"* 
sufficiently  apart  to  leave  the  produtt  in  a  gratuilar  form,  instead  of 
tracing  it  tu  the  state  af  flour.  It  firrm.s  a  digestible  and  nourish- 
itig  article  of  tnod,  and  is  useful  for  adding  to  broths,  >HJUps,  milk, 
4o,     It  likewise  may  be  made  into  a  light  and  nutritious  padding. 

Soujee  ami  Mann<i-t'ronp  are  also  names  by  whieh  this  granular 
preparation  of  wheat  is  known.  The  Sevtoule  of  the  Freneh  Is  like- 
\«^ise  of  the  same  nature.  It  constitutes  the  coarse,  hard  granules 
^bich  are  a  proiluet  of  the  grinding  of  tlie  hard  wheats,  and  are  re- 
tained in  the  Ij^ilting  machine  after  the  tine  flour  has  passed  through. 
On  aeeount  of  the  resistance  whieti  the  hard  wheats  olfer  to  redue- 
ticm,  thege  granules  have  escaped  Ix-ing  crushcil  between  the  mill- 
stones. As  the  prod  not  fetches  a  higljcr  price  than  tlour  the  skill'id 
miller  so  adjusts  his  mill-stones  as  to  obtain  as  large  an  amount  as 
po^ible. 

The  Kom-kons^  Cohscohs^  or  Oom^cotwom,  of  the  Aralis,  ^vbieh  f<»rm9 
national  ftKxl  in  Algeria,  further  eonstitute?^  a  granuhtr  preparation 
of  wheat.     It  is  cooked  and  eaten  in  a  variety  of  ways. 

MacaroiUy  VermicelH,  and  Iktfian  or  Caf^fiarl  prM^\— Italian 
'^'heat,  and  some  other  kinds,  whidi  are  rich  in  ghiten,  are  em|»loyed 
for  making  the  above-name<l  pre|>arations,  which  are  cM^nsumed  very 
largely  in  Italy*  The  flrmr  is  made  into  a  stitl'  paste  with  hot 
vrmter,  and  then  pressed  through  holes  or  moulds  in  a  metal  jjlate, 
or  else  stam{>ed  so  as  to  give  tlie  desired  form,  and  after wanls  drictl. 
They  are  all  highly  nutritious,  but,  from  their  closeness,  where  niiieh 
thickness  of  substance  exists,  as,  for  examjjlc,  with  pipe  macaroni , 
are  not  so  easy  of  digestion  as  many  other  of  the  wheateu  prepara- 
tions. 
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Siieli  are  the  alimentary  products  of  wheat  in  ordinaiy  use  amongst 
us.  Whuk^^ome  and  most  useful  articles  under  onJinary  ein'um- 
staneei^,  they  sonietimes  aequire  projwrtit^  which  render  them  ob- 
noxious, upon  whieh  ])oint  a  few  remarks  will  now  be  offered. 

Wheat  is  liable  to  Ik?  attaeketl  by  the  tteevil,  a  little  insei*t  whicli 
eon^^nuies  the  larinaecous  centre  of  the  grain.  The  Acanis /annn\ 
or  flour  mite,  a  microscopic  animalcule,  may  also  Ije  eiKK)untered, 
Beyond  deteriorating  the  w^heat  for  alimentary  purpc>s(»s,  however,  it 
cannot  b(j  said  that  any  harm  is  produced  by  these  aninials. 

Certain  low  forms  of  parasitic  vegetable  growth  ak*)  l>ecome  de- 
vehjpcd  u[M>n  %vheat.  There  is  the  rw«/,  or  smtUj  with  w^hieh  the 
wheat  of  our  own  country  Is  frcijucntly  liable  to  l>e  attaeketl.  This 
gives  unpleasant  characters  to  the  flour  and  bread,  but  lias  not  bei*n 
a<?certained  to  prmluce  any  8[>€€ific  deleterious  effects  upon  tlie  «ui- 
mal  hyst4»nu  In  .some  IcM-alities  abroad^  the  cereal  grains,  and 
amojigst  riicm  oi'casionally  wheat,  but  most  i>articularly  rye,  become 
infested  with  a  species  oi'  fuju/m^  which  grows  in  such  a  way  as  to 
pn^ent  the  appeiu*:ince  of  a  spur.  What  is  alluded  to  here  is  the 
erf/oflzed  or  H^nimd  corn,  which  is  well  known  to  exert  a  [xjisouoits 
action  ujkiu  animal  Wings:  the  symptoms  produced  beiug  of  a  two- 
fold nature,  vix,,  those  of  deranged  uervous  action,  terminating 
fatally,  it  may  be  in  convulsions,  on  the  one  hand  ;  and  of  defective 
nutrititiu,  attcnde<l  with  dry  gangrene  of  the  extremities,  on  the 
other. 

In  ctmopction  with  this  subjc'ct  it  may  he  mentioned  that  whejit 
and  other  corn  may  bty  i-endered  |)oisonous  by  tlic  acciilental  presence 
of  the  seeds  of  the  Lolinm  iemulentum,  or  Darnel  grass,  which  has 
been  allowed  by  the  slovenly  farmer  to  overrun  his  fields.  Chris- 
tison*  says  the  LoHnm  tetnukntum  is  the  oidy  poison oit?  species  of 
the  [Kitural  order  of  the  grasses.  The  seeds  appear  to  lie  powerfully 
narcotic,  and  at  the  same  time  to  [jossess  acrid  properties.  "  Head- 
ache, gitldiiK^ss,  somnolency,  delirium,  ctmvulsions,  paralysis,  and 
even  death, ^*  are  effci'ts  that  have  been  observed  to  arise  from  their 
habitual  consumption  as  an  accidental  iugreclient  of  bread,  Vunnt- 
ing  and  jjnrging  arc  also  symptoms  that  have  been  sometimes  pro- 
dutt^^L 

It  has  been  suggested  that  wheat  and  other  grain  may  possess 


UNWHOLESOME    WHBATEN    PRODUCTS. 


241 


deleterious  propertici?  iittributable  to  being  gathered  in  nn  iinn[)6 
8tate*  Locti]  outbreaks  of  illness  have  been  ascrilx^l  to  this  canm 
in  Franc*e,  Dr.  Christison  ronsiflers  that  the  snbjtx't  requires*  further 
inqiiir>%  and  remarks  that,  although  grain  is  often  eut  down  in  an 
unripe  state  iu  various  districts  of  our  <nvn  eonntry,  he  ha^  never 
heard  that  any  diseii^^e  has  been  prndiiwd  by  its  ctint^u  nipt  ion. 

Wheat,  flonr,  and  bn*ad,  may  be  in  an  nnwh(>!es<une  state  ac- 
quired by  keeping.  From  the  presence  of  intJisture,  tliey  are  pnnie 
to  undergo  change,  and  to  ac<piire  a  more  or  less  strongly  markwl 
acid  character.  Bread  made  from  old  and  Imd  flunr  may  l)e  quite 
^ur  to  the  taste;  and,  ahhuugh  some  jK'rsons  may  l)ec-ume  accus- 
tomed to  surh  bread,  and  may  eat  it  without  any  ill  consequences 
L  ^sing,  yet  with  others,  who  are  uunstHl  to  it,  it  may  give  rise  to 
r  Icvere  irritation  of  the  alimentary  c^ajial,  nmniie>?ted  by  g:istric  de- 
rangement, griping,  and  diarrhea,  (jood  bretid  is  only  slightly  acid 
at  first,  but  if  kept  and  alli>wed  to  remain  moist,  it  beconn.'s  de- 
cidedly so  in  the  course  of  a  little  time. 

Bread  also  becomes  the  .seat  of  development  of  certain  sj^eeies  of 
fungi  {J\'nictf/tum  duUtnn,  &l\) — in  other  words,  btx?omes  mouldy — 
on  keeping,  and  tlie  more  ipiiekly  so  in  proportion  as  it  contains 
water.  The  same  likewi'^e  ha[q>eiis  with  wheat  and  flour  under  the 
presence  of  moisture.  The  existence  of  this  low  form  of  vegetable 
growth  renders  the  articles  pervadt^l  dungcrons  for  use.  They  are 
liable  tf>  prcMluce  injurious  and  even  fatal  consequenct^s.  Dr.  (/hris- 
tison  states  that  on  the  Continent  repcate<l  instances  have  occurred 
of  severe  and  even  dangerous  poisoning  by  spoilcfl  or  mouldy  rye 
bread,  barley  brctid,  and  wheat  bread ;  and  that  several  instauiTcs 
have  beeu  observed  of  horses  having  been  killed  in  a  short  sjiaee  of 
ttuu'  with  s_\"mptonis  of  irritant  jmisoning  by  eating  such  brea<l  with 
tbeir  ordinary  food.  It  has  furtl»er  been  noticed  that  the  consump- 
tion of  mouldy  oats  has  been  followed  by  fatal  consequences.  Dr. 
Parkes,*  quoting  fi*om  Professor  Varncll,  states  that  "  six  horses 
died  in  three  days  from  eating  mouldy  oats;  there  was  a  large 
^«louat  uf  matted  mycelium,  and  this,  when  given  to  otlier  horses 
t€jr  experiment,  killed  them  in  tliirty-six  hours/' 

In  cities  and  towns  mouldy  brea«l  is  rarely,  if  ever,  encountered* 
^0€*  daily  supply  of  fresh  bretid  that  is  provided  removes  any  ne- 
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cessity  for  keeping  the  article  sufficiently  long  for  a  Btate  of  moulcmzai.^ 
ness  to  be  acquired.  In  outlying  rural  districts,  how^ever,  wher^^i 
batch  of  bread  is  baked  only  at  somewhat  distiint  ]>eri(xl8  within  ti^ 
hunsehold,  tioie  niiiy  be  given  Ix'iure  the  kiteh  is  exhausted  for  tzz-hel 
last  f if  it  to  become  viuny,  or  nifiuldy ,  a  more  or  less  green  co  ^Mor 
Ix'ing  developed,  and  a  ro[^y  eharaeler  [^nxlyced. 

Biftcnits  and  rusks,  on  account  of  their  (hyness,  are  not  pn>  "^le, 
like  bread,  to  become  unwholesome  from  mouldines^. 


OATS. 


The  common  oat  i^  derived  from  tlic  Arrmt  mtfira,  A  consid^ 
able  nnmbcr  of  vMrietieH  of  the  plant  are  cultivalcil,  yielding  osmt^i 
-which  may  be  arranged  under  the  two  heads  of  wliite  oats,  and  r^e<3, 
dun,  or  black  oats.  Other  speck's  of  J  rtvK/  arealsoculti%*atctl  on  trl"*"? 
(Continent.  Scotland  is  specially  tamed  for  the  quality  of  the  cts:^'^ 
it  producves,  and  here  more  than  half  of  the  cultivatml  huid  is  cJ^" 
voted  to  their  growtlu  ^ 

As  met  with  in  commci'cc,  oat**  conj=iij^t  of  the  ^eeds  inelosetl      mft" 
their  paleic,  or  hnsk.     When  deprived  of  it^  integument,  the  grr^m.  «  » 
goes  by  the  name  of  p^ofita  or  tpit^t  ^^^^  these,  when  crashed,  cous^^^" 
tute  Embden  ^rofth.     They  are  nswl  for  making  gruel. 

The  husk  amounts  to  from  22  to  28  per  cent.     The  remaining    '   "^ 
to  78  per  cent,  comprises  the  kernel  of  the  seed. 

Oaimmf  eoostitutcs  the  product  of  grinding  the  kihi-dricil  sees ■  % 
deprived  of  their  husk,  or  outer  skin.     It  is  not  so  wliitc  as  wheat' 
flour,  and  its  tustc  h  peculiar,  \mug  at  first  ^weet  and  then  roti^?" 
and  somcwiiat  bitter.     It  forms  the  article  used  for  making  porrtdf^^' 
The  Scotch  oatmeal   is  ground  coarser  than  the  English,  and  is  tW^^  ^ 
more  estei'med  of  the  two,  | 

In  Germany  and  Switzerland  eoai'scly  bruised  oatmeal  is  bak^^* 
in  an  oven  until  it  beeomas  of  a  brown  color,  and  is  then  u^^  ^^ 
thicken  hrotlis  and  soups, 

Sowan^j  Seeda,  or  Fiummenj,  which  constitutes  a  very  poptjl  ^^ 
article  of  diet  in  Scothnul  and  Sontli  Wak^s,  is  made  from  the  hii^  "^^ 
of  the  gmin.    The  husks,  with  the  staivliy  particles  adliering  to  the  »^» 
are  separatcil  from  the  other  j>arts  of  tlie  grain  and  steeped  in  wa^^'" 
for  one  or  two  days,  until  the  mass  ferments  and  becomes  soiirir^'*' 
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It  is  then  Bkimmed,  and  the  liquid  boiled  down  to  the  consistence 
of  gruel.     In  Wales  this  food  is  called  sucan. 

Budrum  is  prepared  in  the  same  manner,  except  that  the  liquid  is 
boiled  down  to  a  sufficient  consistency  to  form,  when  cold,  a  firm 
jelly.  This  resembles  blancmange,  and  constitutes  a  light,  demul- 
cent, and  nutritious  article  of  food,  which  is  well  suited  for  the  weak 
stomach. 

CompogUion  of  oatmeal  (from  Letheby's  table). 

Nitrogenous  matter,      .        .        .        .12.6 

Carbohydrates, 63.8 

Fatty  matter, 6.6 

Saline  matter, 3.0 

Water, 16.0 

100.0 

Composition  of  dried  oats  (Payen). 

Nitrogenous  matter,    .         .         .         .14.89 

Starch, 60.69 

Dextrin,  &c., 9.25 

Fatty  matter, 6.60 

Cellulose,     .        .        ...        .        .7  06 

Mineral  matter, 8.26 


100.00 


The  nitrogenous  matter  of  the  oat  is  formed  chiefly  of  a  principle 
^.Ilied  to  casein,  called  avenin,  which  may  be  thus  obtained :  Let  oat- 
zxieal  be  washed  on  a  sieve,  and  the  milky  liquid  which  runs  through 
b«  allowed  to  repose,  to  deposit  the  suspended  starch  granules.  The 
supernatant  liquid,  on  being  heated  to  200°  Fahr.,  throws  down 
cklbumen,  and  then,  on  the  addition  of  acetic  acid,  a  ^vhite  precipitate 
fails,  which  constitutes  avenin. 

On  account  of  the  absence  of  gluten,  oatmeal  cannot  be  vesiculated 
ftd  made  into  bread,  like  wheaten  flour.     It  is  devoid  of  the  tenacity 
or  adhesiveness  which  is  requisite  to  hold  the  vesicles  of  gas  and  give 
poToeity  or  lightness  to  the  mass.     It  is,  however,  made  into  thin 
c&ke8,  by  mixing  into  a  paste  with  water,  and  then  baking  on  an  iron 
plate.    Under  this  form  it  is  consume<l  as  a  staple  food  by  a  large 
number  of  the  inhabitants  of  Scotland  (which  is  called,  in  conse- 
quence, "the  land  of  cakes'')^  and  also  of  the  north  of  England. 
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Besides  being  eaten  in  this  way,  oatmeal  is  also  consumed  as  jior- 

ridge  or  stimboutj  tis  beef  and  kale  brose,  and  likewise  a^  grueU 

Porridge  is  made  by  simply  stirring  the  oatmeal  into  boiling  water 
until  it  becomes  of  the  eonsistcnce  of  liasty  pudding.  Tlie  water  is 
kept  boiling  until  the  process  is  finished.  It  is  usually  flavored  with 
either  salt  or  f^ogar,  and  is  A-etpiently  eaten  with  milk  or  treacle, 

J5/'o^r' ili tiers  from  porriilge  in  not  being  Ix^iletl  <iver  the  tire,  Betf 
bvQse  is  made  by  stirring  the  oatmeal  into  the  hot  liqut^r  in  which 
meat  lias  been  boiled.  Ka!e  broHc  is  similarly  made  from  the  liquor 
in  wtiieli  cabbage,  or  kale,  has  Ikx^ii  boiled. 

Gruel  is  eonsumed  in  a  liquid  or  semi-liquid  form.  It  is  prepared 
Ijy  first  mixijig  groats  with  a  little  eold  water,  then  pouring  in  the 
requisite  quantity  of  boiling  water,  and  afterwards  b<»iUng  for  tea 
minutes  and  well  stirring  during  the  while, 

Oats  fi>rm  an  impoHaiit  and  valuable  article  of  food.  With  a 
pro|>ortiou  of  nitrogenous  matter  which  bears  a  favorable  com- 
parison with  that  of  wheat,  they  stand  next  to  maize  amongst  the 
cultivate*!  eereids  in  the  amount  of  fatty  matter  that  is  present. 
The  [XTcentage  of  saline  matter  is  also  high,  "Oatmeal/'  says 
Dr,  C'ullen,  **  Ls  especially  the  fuod  of  the  [jeople  of  Hi^tland,  and 
w^as  fornierly  that  of  the  northern  parts  of  England^ — counties  which 
have  always  prtxlueed  as  heulfhy  and  as  vigorous  a  race  of  men  as 
any  in  Eurnpe/'  Set>tch  oatmeal  is  considered  preferable  to  Eng- 
li,^h.     It  possesses  higher  nutritive  value. 

Oatmeal  enjoys  the  rej>utution  of  exerting  a  slightly  laxative  m> 
tion,  and  Dr.  Christison  remarks  that  he  has  in  several  instaneo^ 
found  it  of  service  in  relieving  habitual  constipation,  upon  being 
taken  at  breakfast  in  the  form  of  porridge.  It  is  apt  to  disagree 
with  sonic  (lyspepties,  having  a  tendency  to  |)i\iduce  acidity  and 
pyrosis,  iind  c^lh^-s  have  been  not  iced  amongst  those  who  have  been 
in  the  daily  habit  of  consuming  it,  where  dyspeptic  symptcjms  have 
subsided  upoo  temporarily  almndoning  its  use. 

Intestinal  txnieretions,  cnmiMistHl  of  ])hosphate  of  lime,  aggluti- 
Bated  animal  matter,  and  the  small,  stiff,  silky  hairs  existing  at  one 
.end  of  the  oat,  with  small  fragments  of  tlie  husk,  were  fi>rmerly  ol 
jiot  uncommon  occurrence  as  a  result  of  the  habitual  consumptiou  ol 
-oatmeal  focxl.  Such  concretions,  however,  are  now  rarely  met  with, 
(OB  account,  it  is  bclievwl,  of  the  oati*  being  more  thoroughly  d 
prijred  of  their  husk  and  better  cleane<l  than  ftfrmerly. 
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BARLEY. 


Barley  is  obtained  from  several  species  of  Hordeuniy  the  favorite 
being  Hordeum  distichon,  or  common  summer  barley  of  England,  of 
which  several  varieties  are  cultivated.  It  is  met  with  in  commerce 
as  a  grain,  inclosed  in  the  paleae  or  husk.  The  product,  when  the 
whole  grain  is  ground,  forms  barley-meal. 

Scotch^  milled,  or  pot  barley,  constitutes  the  grain  deprived  of  its 
husk  by  a  mill. 

Pearl  barley  is  tlie  grain  deprived  of  the  husk  and  rounded  and 
polished  by  attrition. 

Patent  barley  forms  the  product  derived  from  grinding  pearl 
barley  to  the  state  of  flour. 

Composition  of  barley  meal  (from  Letheby's  table). 

Nitrogenous  matter 6.8 

Carbohydrates, 74.3 

Fatty  matter, 2.4 

Saline  matter 2.0 

Water, 16.0 

100.0 

In  the  composition  of  barley,  as  given  by  Payen,  a  marked  dis- 
cordancy with  the  above  exists  as  regards  the  nitrogenous  matter, 
'the  quantity  of  which,  as  will  be  seen  by  the  following  figures,  is 
represented  as  rather  more  than  double : 

Composition  of  dried  barley  (Payen). 

Nitrogenous  matter,    ....  12.96 

Starch, 66.48 

Dextrin,  &c., 10.00 

Fatty  matter, 2.76 

Cellulose 4.76 

Mineral  matter, 8.10 

100.00 

The  nitrc^nous  matter  of  barley  exists  under  the  form  of  albu- 
men and  casein.  There  is  little  or  no  gluten,  and  hence,  like  oat- 
meal, it  cannot  be  made  into  a  vcsiculated  bread.  Barley  bread  is, 
therefore,  usoally  made  by  mixing  whcatcn  flour  with  the  meal. 
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Barley  <mkea  are  eaten  on  the  score  of  economy  in  some  of  the  agri- 
cultural distriets  of  En^luuil,  Scotland^  and  Ireland,  and  in  the 
north  r>f  Eurojjf',  hut  form  a  much  kiss  palatable  food  than  that  de- 
rived from  wheaten  flour.  They  are  also  less  digestible^  and  are 
regarded  as  possessing  rather  kixative  i)ro|K?rties»  They  certiiioly 
appear  to  constitute  an  unsuitable  fijod  in  disordered  eonditions  of 
the  uliineutary  e^imil. 

Barley-water  is  prepared  fi*om  pearl  barley,  and  forms  a  useful 
demulcent  and  slightly  nutritive  liquid  f5ir  the  sick-room. 

ifait  is  tlie  product  yicldtj  when  barley  luiit  been  aUowed  to  ger- 
minate, and  the  germination  has  been  stopped  at  a  o^rtaiu  point  by 
suljjei'titjg  the  grain  to  heat  on  a  kiln.  As  a  result  of  the  process,  a 
peculiar  active  nitrogenooH  principle,  ealletl  diastase,  is  developed, 
which  has  the  power  of  effect ing  tlie  conversion  of  staix^h  into  dex- 
trin and  sugar ;  and^  through  this,  malt  differs  from  barley  in  a  por- 
tion of  the  starcli  being  represented  by  sugar. 

Malt  infused  in  hot  water  yields  Sweef-worty  which  is  rich  in  sac- 
eharine  matter.  This  is  used  for  making  beer.  Malt  is  also  osed  to 
some  extent  as  fuod  for  cattle^  and  is  thuuglit  to  be  more  easy  of 
assimilation  than  the  unmaltcd  grain,  but  experience  has  not  shown 
that  it  possesses  higher  fattening  properties. 

Malt  fnrms  one  of  the  ingredients  of  Lul/ujs  Food  for  Infants^ 
which  has  Ij^'cn  introduced  asti  sul>stiUite  for  woman's  railk.  The 
article  has  been  referred  to  at  p.  196,  under  the  head  of  milk. 

RYE. 


The  common  rye,  or  Sicaie  eereaie^  is  cultivated  extensively  on 
the  Continent,  hut  is  little  grown  in  England.  It  is  of  a  hardy 
nature^  and  is  usually  sown  in  ground  where  the  soil  is  too  poor  for 
wheat  to  grow. 

In  external  appearance  the  rye  grain  presents  a  closer  resemblance 
to  wheat  than  any  of  the  other  cereals.  It  is,  however,  darker  in 
color  and  smaller  in  size.  In  the  centre  the  grain  is  white  and  fari- 
naeeoiLS^  but  towards  the  exterior  it  is  brownish.  As  met  with  in 
eommei\;c,  it  is  deprived  of  the  jTalem  or  husk,  as  in  the  case  of 
wheat.     It  is  groiuid,  and  ose<J  under  the  form  of  rye  meal. 
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Composition  of  rye  meal  (From  Letheby's  table). 

Nitrogenous  matter,  .        .        .        .  8.0 

Carbohydrates, 73  2 

Fatty  matter, 2.0 

Saline  matter, 1.8 

Water, 15  0 

100.0 

Composition  of  dried  rye  (Pay en). 

Nitrogenous  matter,  .         .         .         .12.50 
Starch,       .         ...         .         .         .       64.65 

Dextrin,  &c., 14.90 

Fatty  matter, 2.25 

Cellulose, 8.10 

Mineral  matter,         .         .  2. GO 

100.00 

The  nitrogenous  matter  of  rj'^e  consists  of  fibrin,  glutin,  and  albu- 
men. From  the  nature  of  its  nitrogenous  matter,  rye  approaches 
nearer  to  wheat  than  the  other  cereal  grains  in  the  aptitude  of  its 
flour  for  making  a  vesiculated  bread. 

Rye  bread  ^ns  once  a  common  article  of  food  in  England.  It 
forms  the  dark-colored  and  sour-tasting  bread  which  is  still  exten- 
sively used  in  the  north  of  Europe.  It  may  be  spoken  of  as  filling 
the  place  of  wheaten  bread  in  temperate  countries  where  poverty 
prevails  and  agriculture  is  the  least  advanced ;  and  in  some  parts  of 
Belgium,  Holland,  Prussia,  Germany,  Russia,  and  other  countries 
of  the  north,  rye  bread  is  found  to  constitute  the  staple  food  of  the 
people. 

Rye  bread  falls  but  little  short  of  wheaten  bread  in  nutritive  value. 
Its  color  and  acid  taste,  however,  render  it  disrelishable  to  those  who 
are  unaccustomed  to  it,  and  it  is  only  necessity  that  leads  to  its  con- 
sumption. Moreover,  it  is  apt  to  occasion  diaiThoea,  but  custom 
soon  overcomes  this  effect.  On  account  of  its  laxative  action,  it  is 
sometimes  taken  to  counteract  habitual  constipation.  Rye  is  im- 
ported into  England  for  malting  and  is  so  made  use  of  by  distillers. 

Ergotized  or  Spurred  Rye, — The  cereals  are  subject  to  become  the 
seat  of  growth  of  a  parasitic  fungus,  which  gives  to  the  grain  dele- 
terious properties;  and,  of  all  of  them,  rye  is  the  mast  prone  to  be 
attacked  in  this  way.    The  affected  grain  undergoes  development,  so 
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as  to  project  considerably  bej^ond  the  husk,  and  it  may  attain  up- 
vranh  of  four  times  it^  sijse  in  tlie  ordinan-  state.     On  account  oi 
this  excessive  growth,  it  can  be  seimnitcil  by  sifting  from  the  un- 
affected seed,  and  J  unless  this  is  done  to  an  ei^tizcil  crop,  serioas 
coDscr[uence5  may  arise  from  its  t*onsnmj)tion  as  food*     At  various 
times,  indt?ed»  the    inhabitants  of  different  parts  of  the  Continent 
have  been  stricken  with  fatal  ilhiess  froni  tliis  cause.     Two  cla-<?e5 
of  symptoms  arc  produceil,  denominated  the  convukive  and  gangren- 
ous forms  of  ergotism.     In  the  one,  tlie  phenomena  consist  of  weari- 
ness, giddiness,  contraction  of  the  niusch?s  of  the  extremities,  formi- 
cation, dimness  of  sight,  loss  of  sensibility,  voracious  appetite,  yellow 
conntenaneo,  and  convulsions,  followetl  by  death  ;  in  the  other,  there 
is  also  formication,  that  is,  a  feeling  as  if  insects  were  creeping  over 
the  skin,  and  voracious  appetite,  and  with  this  there  ocvmt  coldness 
and  insensibility  of  the  extremities^  followed  l)y  gangrene  (Pereira), 

INDIAN  CORN,  OR  MAIZE. 


The  common  maize,  or  Indian  corn  {^vi  mays)^  is  a  native  o1 
troplt'al  America,  and  is  now  extensively  cultivated  in  the  Unitetl 
8tat^,  Africa,  Asia,  Sf>uthern  Europe,  Germany,  and  Ireland. 

There  arc  many  varieties  of  the  plant,  fx%  well  as  a  distinct  and 
smalk-r  species,  named  Zea  cnraguu^  which  forms  the  Chili  muizey 
or  Valjuiraitio  c^rn. 

The  grains  of  maize  are  variously  colored,  but  those  most  com- 
mon ly  met  with  are  yellow.  The  ctirs,  when  nearly  full-grown,  are 
a  favorite  delicacy  in  North  America,  where  they  are  l>oiled,  and  the 
grain  eaten  with  sfilt  and  butter,  or  cut  off  and  cooked  with  beanfi, 
forming  "  sucmtash." 

When  rij>ened,  the  grains  are  deprived  of  the  hull,  and  broken 
or  coarsely  ground;  these  prepanitions  arc  known,  according  to  the 
size  in  which  the}'  are  redm-ed,  as  hominy^  rnimp^  or  grilis.  They  are 
boiled  in  water,  and  eaten  like  rice, 

A  small  variety  of  maize,  with  translucent  and  deeply  colored 
grains,  is  known  as  pop-corn.  This  poe^esst^  the  property,  when 
gently  roasted,  of  bursting,  turning  inside  out,  and  swelling  to  many 
times  the  original  size,  in  which  ctiuditton  it  is  eaten  with  a  little 

Mftise  or  Indian  com  mmX  is  not  adaptc*il  for  making  broad,  an 


IKDTAN   CORN,   OR    MAIZE.  249 

deficiency  in  pliiten,  without  the  admixture  of  whcaten 

or  nre  flour.     The  common  brown  bread  of  New  Eti|;:la!Kl  is  made 

from  a  mixture  of  r\*e  and  maize  meal.     ITsed  akiue,  maize  meal, 

like  oatrae^il  and  Iwtrley  meal,  is  made  into  a  cake,  and  thii*,  when 

^■Dasted,  is  called  iodUla  in  Spanish  America.     In  the  Unitofl  Stxites 

^L  i^alled  ''johnnyw-ake,"  ,**  hoe-cake,''  *' jwrV  or  *^  Indian  bread." 

^Kt  is  also  frefjueutly  made  luto  a  liquid  dough,  aud  baketl  iu  thin 

Maize  meal  is  consume*!  in  Ireland  and  some  nther  places  priuci- 
^_pally  in  the  form  of  porridt^e,  which  goes  by  the  name  of  ^*  polenta  ^^ 
^B  Italy,  and  *'twwWi "  in  Nurth  America*  PaietUa  m  also  the  name 
^Bpplied  to  the  maize  mwil  of  the  shops.  Maize  porridire,  made  with 
^Bilkf  is  a  favorite  food  in  British  Ilunduras,  wliere  it  fornis  what  is 
Wk\M '' corn  job:' 

The  flavor  of  maize  is  harsh  and  peculiar,  and  disagreeable  to 
L^hoBe  who  have  been  unac<.Histnmed  to  it.  Treating  the  meal  with 
^|k  weak  solution  of  ctmstic  soda  deprives  it  of  this  unpleasantness. 

It  also,  however,  removes  some  of  the  nitrogenous  matter,  and  thus 
^■Kobs  it  of  a  portion  of  its  nutritive  value.  Such  constitutes  the  foun- 
BRation  of  the  priM^ess  for  preparing  the  articles  so  extensively  sold 

and  used  under  the  names  of  Omeq/o  Starchy  Maizma.,  and  ihrn-fiouw 

Compmiiimi  of  Jndmn  cartt  meal  (Letheby*8  table). 

KUfogonous  matter^  .  ,  .  ,11.1 
CftrbohydrHteR,  .  .  .  .  .65.1 
Ftttly  maUtr,        .         .        .        ,        .8.1 

SiilitiG  mutter^ L7 

Water, 14.0 

100.0 

(hmpontton  of  dried  maize  (Payen). 

Nitrogenous  matter,  .  .  ,  .12.60 
Stiirehp         ......     67.55 

Dextrin,  &c., 4.00 

Fatty  matter,       .....       8.80 

Cenul<»gei 5.90 

Mineral  tnntter, 1.25 

100.00 

"Whikt  containing   an  average   amount  of  nitrogenous   matter, 
is  characterized  and  distinguished,  as  is  shown  by  the  above 
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analyses,  from  the  other  cerealia  by  the  large  amount  of  fatty  mat* 
t**r  pn^ent*  As  reganlH  this  quality,  none  of  the  other  cereal ia  ex- 
liibit  even  an  approucli  to  it.  On  account  of  the  fatty  matter  pr^s^ent, 
maize  acnpiires,  on  kcepintr  for  some  time,  an  unpleasant  rancid  ta^te, 
from  the  usual  change  induceil  by  expoe*ure  to  air. 

Containing:,  a,s  it  does,  about  the  same  pertx^ntage  of  nitrogenous 
matter  as  soft  wheat,  and  u[)wards  of  four  times  the  amount  of  fatty 
matter^  maize  stands  in  a  high  position  as  regards  alimentary  value. 
It  m  largely  used  hotli  for  feeding  and  fattening  animals ;  and  its 
fattening  properties,  as  explained  by  its  composition,  are  superior  to- 
the  other  cereals.     It  h  with  maize  that  the  Strasbourg  geese  ar& 
era m  m etl  fo r  t h e  p rrn  1 1 1 et ion  of  t  lie  '  ^  fo k  f/nw, ^ *     P ro j  h:* riy  j>rei>a red, 
it  furnishes  a  wholesome,  digestible,  and  nutritiiius  foi>d  for  man  ; 
but  with  those>  it  is  said,  who  have  been  unaccustomed  to  its  use,  it 
is  apt  to  excite  a  tetidency  to  diarrhcea.     It  is  tlie  chief  footl  of  the 
slaves  in  Brazil,  as  it  was  of  those  in  the  United  States,  and  is 
largely  eaten  in  Mexico  and  Peru,  and  by  the  Indians  of  New  S|mio» 
Since  its  introduction  into  Europe,  it  has  in  some  district*  almo«?t 
superseded  other  grains,  and  it  is  said  tbat  twice  as  much  maize  is 
eaten  in  Piedmont  as  wlieat  flour.     In  Ireland  it  has  to  a  consider- 
able extent  taken  tlie  place  of  the  potato, 


RICE. 


The  common  rice,  or  Oryza  saliva^  is  extensively  cultivati^d  in 
India;  China,  and  most  other  Eastern  countries;  the  We^t  Indies; 
Central  Anicriciij  and  the  United  Stiites;  and  also  in  some  of  the 
southern  countries  of  Euroix',  It  is  said  to  supply  the  princi]tal 
f#K>d  of  nearly  onivthird  of  the  human  race. 

There  is  a  large  number  of  varietiirs  of  the  plant  cultivated,  and 
considerably  more  than  one  hundred  different  kinds  are  grown  in 
India  and  Ceylon.  The  lx;st  rice  imj»orted  into  this  country  is 
brought  iVom  Carolina  and  Patna.  The  fields  in  which  rice  is  raise*!, 
called  j>ad<ly  tieldsj  are  periodically  flotKlcd  with  water,  n&  the  plant 
recpiires  a  constantly  wet  soil  for  its  growth.  Before  ripening,  the 
water  is  drained  otf,  and  the  crop  Is  cut  with  a  sickle* 

Paddy  is  the  name  given  to  tlie  seetl  when  inclosed  in  the  paleae  or 
husk.  This  husk  adheres  very  closely,  and  care  has  to  be  be&towed 
to  effect  its  removal  without  damaging  or  breaking  the  grain.    Special 
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rrtachinery  is  employed  for  the  piiqxisc.  After  the  husk  has  been 
ireraovetl,  the  grain  is  passed  through  a  whitening  nmehuie,  in  order 
"to  remove  the  inner  eutiele,  or  i*ed  skin.  When  tliis  has  he<ni  ac- 
C5omplbhed,  tlie  (jroduet  tonus  tlie  riee  met  with  in  the  sho]>s. 

Rice  is  consumed  as  food,  both  in  the  stat«  of  grain  and  ground 
ixito  flour. 

Composition  of  rice  (from  Letheby's  table). 

Nitrogenous  matter,     .         .         .         ,        6.3 
Carbohydrat'Ca,    ,         ,         .         ♦         ,       79.5 

Fatty  Timtter 0.7 

ShHdo  roattcrp      .         .         ,         .         .         0.5 
Water,         .         .        .         .         ,         ,18.0 

100.0 

Compomtion  of  dried  riee  (Pay en). 
Nitrogenous  mutter,  ,         .        .         .        7,65 


Surch, 

I>extrm,  Ac.,     . 
Fwtly  Tfittltcr,     . 
CelluluAG,  . 
Mineral  matter, 


lOU.OO 


Rice  is  characterized  by  the  large  proportion  of  starch,  and  tlie 
small  proportions  of  nitrngenous,  fatty,  and  mineral  matter,  it  eon- 
tains.  In  erjmpo^ition,  it  must  be  looked  upon  as  presentiDg  con- 
giderable  analogy  to  the  potato. 

Rice,  like  the  potato,  is  largely  used  for  the  mannfaeture  of  stan-h. 
The  prtXT^ss  u^lopttJ  is  to  trmt  the  flijur  with  a  solution  of  cunii^tic 
soda,  whieh  dissolves  out  the  nitrogenous  matter.  The  starch  is 
then  allowed  to  deposit  itself,  and  is  afterwards  washed  and  dried. 
From  the  alkaline  solution  thu  nitrogenous  matter  may  l>e  reeovercd, 
if  desired,  by  the  addition  of  an  acid.  The  starch -gmuuk\s  of  rice 
are  remarkable  for  the  small ness  of  their  size.  They  form  exceed- 
ingly minute,  irreguIar-sha{KHl,  angular  particles. 

Riee  is  too  ]K>or  in  nitrogenoos  matter,  htty  matter,  and  salts, 
to  yield  alone  what  is  wanted  in  an  aliment,  unless  consumed  in 
very  large  quantity,  thereby  sacrificing  a  considerable  portion  of  its 
starch.     The  starchy  in  other  words,  is  out  of  proi>ortion  to  tlie  other 
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alituontiirv  priiiriplos,  looked  at  in  relation  to  the  requirements  of 
the  system*  Assoriatetl  with  other  artielt^s  to  eompeiiBate  for  the  de- 
fieieiiey  in  the  prineiples  named,  riee  constitutes  an  exceedingly  valu- 
alde  f<HML  It  haf*  the  advantage  of  p^^sserislng;  an  easily  di^tible 
starel) -grannie,  an*!  Ijenee  is  found  a  useful  aliment  in  disordered! 
states  of  the  alimentary  eanal.  In  tlie  ease  of  [jersons  sutfering  from 
(!iarrlKfa  or  dysentery  it  agrees  !>etter  than  any  other  kind  of  so! id 
food.  It  eer(ainly  exerts  no  laxative  action,  as  many  of  tlie  ecreidj^ 
do,  and  is  often  iv^arded,  indeeil^  as  ha%^ing  an  opposite  ell'ect,  but  it 
prohahly  simply  occupies  a  neutral  position  in  thiii  respect. 

Kice  is  !x\'^t  cooked  l)y  thoroughly  steaming.  If  ixnled  in  water 
it  !ose.s  a  portitm  of  the  aircady  snial!  quantity  of  nitrogenous  and 
sidine  matter  it  contains.  It  does  not  admit  of  being  made  into 
bi*ead,  !>iit  it  is  used  for  mixing  with  wheaten  flour  to  furnisli  the 
very  white  bread  which  is  in  rei|nest  in  Paris* 


MILLET. 
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The  common  millet  {Panieiim  mrfiacetim)  is  a  native  of  the  East 
Indies,  but  is  cultivated  in  tlie  south  of  Europe  and  other  jmrts  of 
the  world.  Panirum  jrtmcntonfm^  or  (iuinea  gr^iss,  is  a  native  of 
Africa,  but  is  now  cnltivatiHl  in  the  West  Indies  and  America. 
There  is  a  very  large  number  of  varieties  of  millet,  the  grain  of 
which  is  mostly  use<l  as  food  for  poultry  an*!  other  domestic  animals. 
It  Is  somctimr*s  made  into  loaves  and  eakt*s,  and  in  some  places  is 
the  principal  foinl  of  tlie  inhabitants.  It;*  nutritive  value  is  said  to 
be  about  equal  to  rioe. 

DkufTa^  Dhoora,  or  Sorgho  grass  {Son/hum)^  is  sometimes  called 
Indian  millet,  but  it  belongs  to  a  different  tribe  of  grasses  from  the 
true  millets.  It  is  cultivated  largely  in  Asia  and  Africa,  and,  to 
some  extent,  in  the  south  of  Euroi^e.  The  gniin  is  round,  and  a 
little  larger  than  a  miLstard  seed.  In  India  it  is  ground  whole  and 
made  into  bread.  The  bread  is  siiid  to  he  very  good,  and  to  have 
been  issued  to  the  English  tnwps  in  the  last  Cliincse  exiK^lition, 
Johnston  deseril>es  the  grain  as  cjuitc  c<|ual  in  nutritive  value  to  the 
average  of  our  English  wheats.  Ijethe!*y  sjwaks  of  it  as  a  Utile 
more  nutritious  than  rice,  and  a.s  containing,  on  an  average,  about 
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S  per  cent,  of  oitrogeuoua  matter,  with  74  of  >^tarch  and  sugar,  2.6 
of  lat,  aiid  2.3  of  mineral  matter. 

IBiiekwlu^t,  altliough  not  a  cereal,  may  be  conveniently  referred 
iu  counec^tiun  witli  t!ie  cereal  grains. 

The  oommou  buck  wheat  (Fugopyrum  csciilcntum),  belonging  to 

be  order  Polt/gormc^^r,  is  a  native  of  Central  Asia,  and   is  said   to 

ive  been  introducetl  into  Enrupc  either  by  ilic  iloors  or  by  the 

usaders.     In  Fmnee  it  is  tjalletl  Bli  Sarrasin^  or  Saracen  wheat, 

ad  in   Norfolk  and  Hoffolk   tt  goes  by  the  nimic  of  brank.     The 

ime  buckwheat  is  a  cornijition  of  the  German  Bttt'hwrlzeH  (beech- 

rheat),  drawn  from  its  resemblance  to  the  seeil  of  the  beech  tree. 

The  plant  grows  very  quickly,  and  yields  abundantly,  but,  as  it 

^^  deistroyed  by  frost,  it  cannot  be  sown   until  the  seasan  for  cold 

^Kreatlier  has  piiivsed.     In  England   it  is   principal ly  cuUivatcd  for 

^■beditig  phea^ant^  and  other  game,  but  in  Brittany  it  is  grown  in 

^ftlace  of  wheat.     No  grain  is  eaten  so  eagerly  by  |M>ultry,  and  it  is 

pBometimes  given  to  horses  instead  of  oats,  or  in  eombi nation  with 

them.     The  seed  is  covered  with  a  hard  rind,  or  thin  shell,  which 

has  to  lie  removed  l>cfore  it  is  lit  fnr  being  eaten  by  aittlc, 

^^   M'hen  used  for  human  fiKKl,  it  is  usually  consumLxl  as  hasty  pud- 

^^png  or  i>ottage.     The  flour  is  fine  and  whitt*,  but  devoid  of  gluten, 

^Biid,  therefore,  does  not  make  proper  bread.     It  is  used,  however, 

^^r  pastrj' ;  and  thin  cakes,  which  are  very  gmHl  eating,  ai^  largely 

made  from  it  in  the  UnittHl  .States.     Crumjiets  luatle  frtim  buckwheat 

Ibrm  a  fevorite  dainty  i.vith  the  children  in  Holland, 


CompmUion  aj  bitckwheat  (^Payen), 

Nitrogenouii  matter,     ,         .         .         ,18,10 

Siflrch,  &c., 64,90 

FaLty  matter, 3.00 

Ct'lluluso^ 3.60 

Mint;riil  miiUer, 2,50 

Watwr,  ......     18.00 

IW.OO 
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QUINOA. 

Quiiioa,  like  biiekwlieat,  may  also  l>e  eoiiveoiently  considered  h 
association  witb  the  wreiilia. 

The  qiiinoa  plant  {ChenopoiUum  Quinoa\  belonging  to  the  ordei* 
Chenopodlace^Tf  which  inclndes  our  spinach  and  beet,  is  a  native  of 
the  lii^h  tahle-liinils  of  Chili  ami  Pern,  where  it  grow.s  at  an  eleva- 
tion of  l*i,OCK}  iWt  above  the  level  of  the  seti,  a  height  at  whieh 
barley  and  rye  fail  to  ripen*  There  are  two  varieties  of  it,  viz.,  tlie 
sweet  and  tfie  bitter.  It  is  hardly  known  in  thi.s  country,  but  forms 
the  principal  food  of  the  inhabitant,^  of  the  locality  in  which  it 
grows.  The  leaves  are  used  a^  spinach,  and  the  gniin,  ealleti  **  petty 
rice/'  is  mixed  with  son  p.  Quinoa,  judging  from  the  subjoined 
analysis,  forms  a  valuable  article  of  fotnl  as  regards  the  possession 
of  untritive  ingredients,  lis  proportion  of  nitrogenous  matter  is 
very  large.  It  is  also  fairly  rich  in  fat,  and  very  rich  iu  salts.  It 
is  likewise  said  to  be  rich  in  iron — the  richest,  indeed,  in  this  re- 
spect, of  any  vegetable.  It  thus  api>cai^  to  possesss  qualities  that 
might  render  it  exceedingly  useful,  in  a  therapeutic  point  of  view. 
Its  starch-grains  are  alleged  to  Ijc  the  sjuallest  known.  The  meal 
can  only  be  nnide  into  cakes :  not  into  leavenc^d  bread. 


Analysis  of  qtiiuoa  (Voeleker). 

QuUion  w»odi  <li1«d 
itt  '^129  Fttlir. 

Nitrngenous  matter,         ....  li2.8*J 

Stftfch,     .......  66.80 

FiiUy  mfttter, 5.74 

Vegetttbte  l!bro, 9.53 

A$li,        . 6.06 

Water,    . — 


QiiffioA  flour. 

eo 


le 


LEGmilXOUS  SEEDS,  OR  PULSES. 


This  group  of  fiirinai^ous  &ecds,  which  inetudes  beans,  peas,  and 
lentils,  ia  characterized  by  the  large  proportion  of  nitrogenous  mat- 
ter they  contain*     In  this  resp<ict  they  stand  strikingly  in  ad^ 
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of  the  cerealia,  for  the  amount  may  be  twice  as  much  as  that  con- 
tained in  an  ordinary  kind  of  wheat. 

The  form  under  which  the  nitrogenous  matter  is  present  is  chiefly 
as  a  substance  called  legumiriy  which  is  a  representation  of  vegeta- 
ble casein. 

By  virtue  of  their  composition,  the  leguminous  seeds  possess  a 
high  nutritive  value,  and  furnish  a  food  which  is  more  satisfying 
than  vegetable  food  generally  to  the  stomach,  and  more  closely  al- 
lied in  a  dietetic  point  of  view  to  the  alimentary  products  supplied 
by  the  animal  kingdom.  They  thereby  furnish  an  advantageous 
substitute  for  animal  food  for  those  who  fast  during  Lent  and  on 
maigre  days,  and  it  is  probably  on  this  account  that  haricots  blancs 
and  lentils  are  so  much  more  largely  consumed  in  France  and  other 
Catholic  countries  than  in  England.  Their  large  amount  of  nitro- 
genous matter  adapts  them  for  consumption  in  association  with  arti- 
cles in  which  starch  or  fat  is  a  predominating  principle.  With 
rice,  therefore,  they  form  an  appropriate  combination,  and  this 
admixture  is  found  to  constitute  the  staple  food  of  large  populations 
in  India.  Bacon  and  beans  are  also  a  suitable  association,  and  form 
a  dish  which  has  been  of  repute  amongst  us  from  ancient  times. 

As  a  drawback  to  their  high  nutritive  value,  the  leguminous 
seeds  must  be  ranked  as  difficult  of  digestion.  They  require  pro- 
longed boiling  to  render  them  tender  and  digestible.  They  are  apt, 
besides  lying  heavy  on  the  stomach,  to  occasion  flatulence  and  colic, 
and  the  flatus  is  charged  with  a  considerable  quantity  of  sulphu- 
retted hydrogen,  arising  from  the  sulphur  which  the  legumin  eon- 
tains.  They  are  also  regarded  as  stimulating  or  heating  to  the 
system,  and  it  is  on  account  of  this  property  that  a  moderate  quan- 
tity of  beans  proves  a  serviceable  adjunct  to  the  food  of  the  horse 
during  the  winter  months. 

BEANS. 

Beans  are  derived  from  the  Faba  vulgarin,  a  plant  which  is  sup- 
posed to  be  a  native  of  the  East,  but  which  has  been  cultivated  in 
Britain  from  time  immemorial.  There  are  several  varieties,  one  of 
which  yields  the  common  horse-bean,  which  is  raised  in  fields ;  and 
another,  the  broad  or  Windsor  bean,  which  is  grown  in  gardens. 
The  former  is  almost  exclusively  employed  as  food  for  cattle.     It  is 
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but  rarely  lu^ed  as  food  by  man,  and  then  chiefly  after  grinding,  as 

an  adii Iterant  of  wheaten  flour,  or  to  give  a  desired  quality  to  the 
loaf  made  from  certain  kinds  of  flour.  The  latter  ie  boileil  in  the 
young  and  fre.sh  s^tate,  for  ui^c  at  the  table  as  a  vegetable.  It  is  also 
dried  and  preserved,  whilst  etill  green,  so  as  to  hv  available  all  the 
year  round.  In  this  condition  it  reijuires  to  be  soaked  in  water  for 
some  hours  before  being  eooketb 

Conijiosithn  of  beans  ( Payeo.) 


Home-ht'an. 
Kitrogonous  mfltteri    .        .         ,     80.8 
SUrc'h,  &c.,  .         .         .         .     48,3 

Cellulose 3,0 

Fatly  111  utter,  ,  ,  .  .1.9 
Valine  mutter,  ,  ,  ,  .  8,5 
WAter,         .         .         ,         ,         .     12.5 

100.0 


Brond  or  Windsor  b«aiit  dried  It 
the  ifrecD  «tAte  And  d«OQttkttCid» 

20.04 

65.85 

1,06 

2.00 

S.66 

8.40 


100.00 


HARICOTS,  Oil  FRENCH  BEANS. 

The  eonimon  kfdney  Wan  or  French  bean  {Ph/ifteoftUi  rufffftris)^  Is 
n  native  of  India,  and  was  intrixbieed  into  England  in  the  sixteenth 
century.  The  scarlet  runner  [Phaj^colm  muilijlorns))  another  variety 
of  the  plant,  is  a  native  of  8<jiitlt  Aiueriea,  and  avius  introduced  into 
England  in  1G33.  The  niu^ipe  pods  of  both,  witli  the  young  9ee<b 
in  them,  are  eookcd  and  eaten  as  a  green  vegetable  at  the  table. 
On  the  Continent  tiie  pods  are  alloweil  to  ri|)en,  and  the  seeds  form 
liaricoUi  bkina*^  which  are  consuoieil  both  in  a  fresh  and  drieil  state, 

ComposUion  af  haricaU  blanes  (Fayen). 

Nitrugenous  mntteri      .        .        ,         .  26.5 

Stnrclii  &t5., 65  7 

Cellulose, 2.» 

FhUv  mntler 2.8 

Miii<»rftl  mutter, 8.2 

Water, 9.9 

100,0 

PEAS. 

There  are  several  varietici^  of  the  pea.  Some,  derived  from  the 
Pijsum  armtise,  are  grown  in  fields  by  the  farmer  as  ibod  for  eattle. 


LEGUMINOUS    SEEDS. 


257 


Others,  forming  the  garden  pea^  are  derived  from  the  Pisum  tsaiivum^ 
wk  native  of  the  south  of  Eun:*pe,  but  long  known  in  England.  The 
^Diore  choice  kindi?  of  the  ganlen  pm  were  brought  from  Holland, 
iUnd  foroied  an  expensive  article  of  fo<»d  in  Queen  Elizabeth's  time. 

Peas  are  grown  for  the  rli>ened  and  dried  seeds,  and  also  for  eat- 
ing a^  a  succulent  vegetable.  In  the  latter  ea«c  the  prMls  are  gathered 
l>efore  they  have  arrived  at  inaturitj,  and  the  5eed>i  separated  and 
c?onsometl  in  a  green  state.  There  is  a  kind  of  pea,  eailetl  sugar  jiea, 
the  |>ods  of  which  are  gathered  young,  and  cooked  and  eaten  with 
^e  seeds  in  them,  in  the  same  way  as  French  beans. 

Peas,  when  quite  young,  arc  tender  and  sweet,  and  far  more  diges- 
tible, but  les^  nourishing,  than  peas  in  the  mature  state.  The  latter, 
like  other  leguminous  seeds,  rt^^uire  slow  and  pn>Ionged  e^joking  to 
lender  them  soft  and  digestible.  When  tjld,  no  amount  of  Iw^iling 
ifirill  soften  them ;  indeetl,  the  longer  they  are  boiled  the  harder  tliey 
become.  In  tlris  condition  they  should  be  s+iaked  in  water  fur  some 
time,  and  theu  cmshcil  and  .slewed,  or  treated  in  the  same  manner 
as  dried  peas^  to  render  them  palatable  and  digestible, 

Compomlion  of  dried  jnm  (Fayen). 

KilfogenouF  matter,      »         .         ,        .23,8 

SlHrch,  &c., 58.7 

Cellulose, 8.5 

Fatty  matter 2.1 

Mineral  nmttcr, 2.1 

Water,  .         »         -         .         .         .       S.3 

The  Sea  pea  (Phum  jnariiimiim)  is  used  as  an  artfeic  of  food  in 
many  jiarts  of  Knrojie,  although  the  seetb  are  bitter  to  the  taste 
(**  Balrd's  Cyclo.  of  Natural  Sciences  ^*). 


LENTILS. 

Lentils  form  another  alimentary  pri^duct  yielded  by  the  legu min- 
imis tribe,  and  one  of  great  antit[nity.     Although  at  present  eaten  in 
iome  jMirts  of  Europe  and  in  Eastern  countries,  they  are  rarely  em- 
ployed as  human  food   in  England.     They  are  derived  from  the 
&*vum  krWj  which  cx>nstitute9  a  kind  of  tare. 
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Compontion  of  lentils  (Payen). 

Nitrf>genou8  matter,     ....  25.2 

Starch,  &c., 56  0 

CVlluloM?, 2.4 

Fatty  matter, 2.6 

Mineral  matter, 2.8 

Water, 11.6 

100.0 

livvalenia  niul  Ervdletitay  articles  which  will  be  referred  to  under 
the  h<'a<l  of  farinaccoiiH  preparations^  owe  their  chief  composition  to 
h*ntil  flour. 

MiHOH^  Hniall  beans  like  lentils^  are  eaten  largely  by  the  Japanese 
("  'rhnnl>crg*H  Travels,"  vol.  4,  p.  35). 

Dolhhm  furnish  to  the  poorer  natives  of  India  a  pulse  which  they 
UH<»  oxtonsivoly  for  their  curries,  &c.  ("  IJaird's  Cyclo.  of  Nat.  Sci.") 

Tho  schhIs  of  the  Kgyptian  \\\\\X/q  Lupine  (Lupinus  temi^)  are  used 
by  tho  Kgyptians  as  an  article  of  food,  although  it  is  difficult  to  rid 
\\wi\\  of  thoir  bitter  taste  ("Baird's  Cyclo.  of  Nat.  Sci."). 

T\\i'  Ltifu.^  C(hiliii,  a  native  of  the  south  of  Euroi)e  and  Egj^t,  has 
tho  taste  of  |Hnis,  and  is  an  article  of  fcxxl  in  some  countries.  The 
anoiont  Kjryptians  ate  it,  as  do  the  Egyptians  of  the  present  day. 


THE  C  HE^TXri. 

The  S|vinislu  or  swivt  elustnut,  is  an  eilible,  farinaceous  seed, 
whit'h  s!aud>  by  itsi^It'  It  is  doriviHl  fmun  a  stately  tree  (CaManea 
tv,v,M^,  whioh  is  a  native  of  all  the  sinithoni  jwrts  of  Euroj^e,  and 
aK»unds  also  in  North  Aniorii^\.  IV^idi^  stan*h,  the  chestnut  con- 
tAin>  ;*Knn  lo  {vr  ivnt.  of  >ug:ir.  No  oil  i^n  lie  extracted  from  it 
by  pix'v-un^  It  is  soniotinit^s  t^iion  in  the  raw  state,  but  is  more 
usually  Km1i\1  t^r  n\asti\l.  Even  in  a  v\x>ki\l  <\>ndition  it  is  not 
adnpu>l  for  a  \\  itik  sioniaoh,  and  in  the  uni\H>ktxl  state  it  is  decidedly 
iivloviiV.o.  1:  is  ixunsivoly  us^rl  a<  an  aniolo  of  susUHiance  by 
till  \'>vir  i\.^'^*='  ir.  m.my  juns  of  xho  Eun^jwan  CoDfineut,  as  in 
lt,'*'y,  S;i.-i':r..  Suit j'crl.snd,  and  i^Tm.^ny,  and  by  ihip  Red  Indians 
<-:  Nonh  Av.^iriira   **  Fixxl  Jounial."  vol,  1.  jv  IWl    Sometimes  it 
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is  grouud  into  flour  mvtl  made  into  a  kind  of  broad j  and  in  some  dis- 
^Cricts  it  i&  sjK?cially  treate*!  to  ^ot  rid  of  its  astringent  and  bitter 
«:^ualities.     It  h  largely  imiiorted  into  England  from  Spain  and  Italy. 

The  seeds  of  some  spet:*ies  of  the  genus  Cycas  are  used  as  food,  and 
,  esteemed  as  highly  a^  cliestnntit.  This  tree  h  found  in  tlie  tem|M?rate 
^wid  warm  regions  of  Asia  and  America,  and  at  the  Cajje  of  (iood 
Bfeope  (;'Baird's  Cyclo.  of  Nat.  Sci.-'j, 

ACORNS. 

Acorns  formed  a  considerable  part  of  the  footl  of  man  in  the  early 
i,  and  they  are  still   used  in  some  countries  as  a  substitute  for 
i     bread  ('*  Baird's  Cyclo.  of  Nat.  Sci."). 


OLEAGINOUS  SEEDS. 

There  are  various  seeds,  denomhiated  nnts,  whieh  are  devoid  of 
starchy,  but  ric4i  in  tiily  matter.  The  stareh  of  the  cereal ia  ap|»eam 
to  be  replaced  by  fat.  They  are  also  rieli  in  nitrogenous  matter, 
whieh  exists?  under  the  form  of  albumen  and  eivsein.  Thns  eonsti- 
tuted,  tbey  pos^sess  a  high  nutritive  value,  but,  like  all  articles  per- 
me^ited  with  fatty  matter,  they  are  difficult  of  digestion  unle.ss  re- 
duci^l  to  a  m in utely  d i  v ided  state  before  be \  ng  eonsu meth  The  reason 
of  this  is  easily  given.  Digestion  is  etfet^ttH.1  by  tlie  ageuey  of  a 
watery  secretion,  and  where  a  sul»stance  is  permeitted  with  oily  mat- 
ter resistance  is  oftenxl  to  the  jvenetration  of  a  watery  liquid,  and  it 
is  only  by  a  progressive  ad  ion  nj»Mn  the  surface  that  it  can  bewme 
attacked.  In  a  minutely  dividcH.1  state,  however,  no  such  obstruc- 
tion is  oifereil,  and  now  there  is  only  the  richn^s  belonging  to  an 
iele  whieh  is  largely  impi-egnated  with  futty  matter.  In  this 
te,  and  if  the  storuaeh  be  not  too  delicate  for  them,  they  form  a 
highly  advantageous  kind  of  food,  althougli  amongst  the  human  race 
they  enjoy  but  a  limited  applieation  as  an  iniiRirtant  or  staple  support. 
It  must  furtlier  be  remarktH^l  that,  on  account  of  their  fatty  constitu- 
entSf  tliey  are  prone  to  become  niuciJ,  in  the  course  of  time,  under 
exposure  to  air. 
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THE  ALMOKa 


This  formg  one  of  the  must  important  of  the  oily  seeds.  It  is  de- 
riveii  from  the  Amiff/daius  communis ,  a  ^mall  tree  whidi  belongs  to 
Barbury  and  Syria,  but  whit'li  is  now  extensively  cultivated  in  the 
southern  pirt^  of  Europe,  It  is  also  grown  in  Enghintl,  but  tJie 
fruit  here  does  not  arrive  at  perfection.  The  fruit,  like  the  [)eacb| 
apria^tj  plum,  <fee.,  belongs  to  the  drupaceous  group*  The  cortical 
part  of  it»  however,  h  fibrous  and  juieeleys,  and  not  atlapted  for  wil- 
ing. It  has  been  hM>ked  upon,  it  may  be  mentioned,  as  bearing  the 
same  relation  to  the  peaeh  that  the  eloe  does  to  the  plum^  and  the 
crab  to  tlie  apple.  The  8tH?d  or  kernel,  ^ituattxl  within  the  shell,  and 
proviiletl  with  an  enveloping  reddish-brown  skin,  is  the  only  edible 
portion.  The  skin  posscssL^  a  somewhat  rough  and  bitter  taste*  It 
h  ea>iily  removeil  after  soaking  for  a  short  time  in  wnirni  water,  and 
the  alniotjd  Is  then  sjwiken  of  as  blanehccL  Apart  from  the  ta^te,  the 
husk  or  eikin  is  irritating  to  the  thn»at  and  stomach,  and  unpleasant 
effects  are  mentioned  as  having  been  witnessetl  in  eonscipience  of  its 
nou-reraoval.  Almonds,  therefore,  should  always  be  bhinched  for 
the  table. 

Two  varieties  of  the  almond  ai*e  met  with,  the  siced  and  the  hitter. 
They  both  yield  by  pressure  an  odorless  fixed  oil,  which  is  of  a  jier- 
feetly  innoeent  nature.  The  bitter  abnond,  exelusively,  contains  the 
principles  for  the  deveIoi>ment  of  poisonous  proilucts.  It  has  bei»n 
shown  that  these  products  do  not  exist  preflirmed  in  the  seed,  but 
are  generated  by  tlie  reaction  of  two  principles  when  water  is  added. 
It  apjieiirs  that  the  bitter  almond  contains  a  crystal lizalile  substaoee, 
named  amygdafin,  which,  by  tlie  action  of  the  nitrogenous  matter 
pres^'Ut,  viz»,  t*vitdmnj  when  in  contact  with  water,  is  converteil  into 
a  fragrant  volatile  oil  (the  t^sential  oil  of  bitter  almonds),  hydrocy- 
anic or  pniSvsic  acid,  and  other  products.  The  8W*et*t  almond  contains 
emidsin,  but  no  amygdalin:  hence  tlie  innocent  properties  that  be- 
long to  it. 

Of  the  sweet  almond,  the  Valentia,  Barbary  and  Italian,  and 
Jonlan,  form  the  varieties  met  with  in  commerce.  The  latter,  iui- 
port*^!  thini  ilalaga,  are  the  tinest,  Tlie  bitter  almond  is  chiefly- 
brought  from  Mogiulore.  It  is  extensively  used  for  the  extraction 
of  the  fixed  oil,  and  when  the  residue  has  been  mixed  with  w^ater  and 
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Hbjectcd  to  distillation  for  yielding  the  volatile  oil,  it  Ls  employed 
br  fattening  pigs,  &c. 

Composition  of  iieed  almonds  (Boullay). 

Emul&in 24.0 

Fixed  oil, ,        ,        .  54.0 

Liquid  augar,     .......  6.0 

Gum, 8.0 

Sei?d  coaU,                                    .         .        ,         ,  5.0 

Woo<3y  flbre, .4.0 

Water, 3.6 

Acetic  acid  And  loss, 0.5 

loo.a 


Compotntion  of  hitter  almonds  ( Vogel). 

Tolutile  oil  imd  hydrocyanic  acld^     ,        Quantity  undetermined. 
Emiilain,   ........       300 

Fixed  ml .28  0 

Liquid  eugari Q.6 

Gum, 3/0 

Seed  coAta,         .......        8.6 

Woodj  fibre,     .         * 5.0 

19.0 

100.0 


The  sweet  almond  is  iL^ied  dietetically  in  cookery  and  confectionery, 
and  likewise  aJ5  a  dessert.  For  the  latter  purpose  it  is  employ t»fl  both 
in  the  fresh  and  dried  state.  By  baking  for  a  short  time  it  becomes 
brittle  and  easy  pulveri/^ble,  and  is,  doul)tless,  thereby  rendered 
raore  digei5tible.  On  acfMinnt  of  the  demand  for  it  an  an  article  of 
focxl,  its  price  is  t<K)  high  for  tlie  extraction  of  oil  to  be  eiirrtwl  on 
from  it  to  any  extent.  At  my  own  sngger4tion,  it  has  lieen  made  into 
biscuits*  for  the  use  of  the  diabetic,  and  its  eorajKisition  showa  that 
it  forms  a  very  suitable  kind  of  ff>od  for  administration  in  this  oom- 
plalnt.  From  their  richness  in  nitrogenous  antl  fatty  mattci>^,  the 
biscuits  might  also  be  advantageously  employed  in  cases  of  defective 
uutrition,  where  the  stomach  is  strong  enough  to  beai*  a  food  of  the 
kind. 

The  bitter  almond  h  used  to  give  flavor  to  puddings,  sweetmeats, 
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and  liqueurs  (macarfmns,  ratafia  cakes,  and  noycau,  owe  their  flavor 
to  frliisi  soiiroo),  liut  more  ofu*ii  the  CKseiitiiil  oil,  wliidi  is  frequently 
<lenoniinat(xl  Paivh-nui  o/i^  is  employed  instead.  Both,  but  imrticu- 
larly  the  latter,  require  to  be  cautiouifly  dimlt  witli,  and,  in  proof  of 
their  dang:eiT)Us  propertit*^,  it  may  he  stated  tliat  a  single  dMp  of  the 
essential  oil  was  oLservtxl  hy  Sir  B.  Brodit^  to  kill  a  cat  in  five  min- 
utes, and  twenty  seeds  have  sufheed,  aworditii;:  to  Orfila,  to  kill  a  dog 
in  six  honi>5,  when  nieiii^nre^  were  taken  to  prevent  their  rejection 
from  tlie  stomaeh  hy  vomifing.  Fatal  results  from  both  have  been 
recorded  aB  liaving  oecurred  in  tJie  human  subject. 


THE  COCOANITT. 


Tlir  (XKXJanut  Is  derived  from  the  Cocm  nucifera^  a  species  of  palm 
supposwl  to  have  betii  originally  a  native  of  the  Indian  coast*?  and 
South  Sea  Islands^  but  now  found  in  all  tropiml  regions.  The  tree 
grow8  to  from  sixty  to  one  luuulred  feet  in  lieiglit,  and  bears  annu- 
ally about  eighty  or  a  hundred  nut^s.  The  nut  consists  of  a  bard 
slielb  containing  a  white,  fleshy  kernel,  the  central  portion  of  which 
remains  uusnlidifinl,  and  yields  the  milky  juiec,  which  forms  an 
agreeable,  cooling  beverage.  The  shell  is  surrounded  by  a  thick, 
fibrons  husk,  which  is  tunKnlto  account  for  the  construction  of  n»pes, 
mat  ling,  etc.,  and  in  its  natural  state  the  wliole  fruit  is  of  alxjut  the 
gize  of  a  man's  head.  The  flashy,  edible  portion  contains  about  70 
per  cent,  of  a  fixi^l  fat,  which  is  extraetcil  and  used  under  the  name 
of  cfX'oanut  oil  or  butter.  Its  melting-point  is  a  little  over  70^ 
Fahr. 

The  eocoanut  forms  the  chief  food  of  the  iuhalntants  of  Ceylon, 
tlie  South  S4^a  Islands,  the  coast  of  Alriea,  and  many  other  trojiiml 
coasts  and  islands.  It  is  not  only  eaten  as  it  comes  fn>m  the  tree, 
both  in  the  rijKJ  and  unripe  state,  but  is  also  prepared  and  served  in 
\'xirious  ways. 

THE  WALNUT. 

This  is  the  fruit  of  the  Juf/fnm  regia,  a  lofty  tree,  with  large 
spreading  branches,  a  native  of  Persia,  but  long  cultivated  in 
Europe,  and  supposed  to  have  been  introduced  into  Italy  in  the  time 
<)f  the  Emi)cror  Tiberius.  The  ripe  fruit  giipplias  one  of  the  finest 
of  nuts,  which  in  many  parts  of  France,  Spain,  Germany,  and  Italy, 
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brins  an  important  arhcle  of  food  during  the  ripening  season.    Eng- 

Jisli-gniwn  walnuts  are  considcned  the  best,  but  the  supply  from 

^Znglimd  18  not  e<|nal  to  the  doniaud,  and  largo  quantities  are  im- 

>t>rted.     In  the  unripe  state,  and  befnre  the  shell  ha.s  formed,  it  is 

Kteosively  used  for  piekling  and  making  ketehnp.     The   walnut 

peUl?4,  by  expression,  a  hhind,  fixed  oil,  which  is  consumed  dieteti- 

gtlly,  and  also  usetl  by  painters. 

The  Hichory-md  is  derived  from  the  Carya  aJha,  the  Ruiiernnt 

om  the  Jtfjflam  cinerca,  tlie  Wainut  from  the  Jmjhms  nk/ra^  all  of 

!?hieli  constitute  speeies  of  the  walnut  trilve  of  transatlantic  growth. 

THE  HAZELNUT 

The  common  hazelnut  is   derived  from  the   Ccnylua  avelianaj  a 

fttive  of  all  the  temperate  parts  of  Europe  and  Asia,  and  of  North 

Lmeriea.    The  plant  named  is  the  parent  of  many  varJeiies  obtained 

by  cultivation.    One  variety,  for  instaiiee,  the  Cori/ht^  tubnlma^ yields 

the  fillHjrt,  and  another,  (Jorylm  grandh^  the  cobnut,     Baredoiut^ 

nutM  axti  derived  from  another  variety.    Like  the  liazelmit  itself,  the 

^^Jatter   arc  largely  inii>orted   into  England  from  Spain,  and  other 

^■ptrts  of  Europe,  having  been  kiln-dried  before  exportation. 

^V  The  Brazil-nut  is  the  produce  of  the  juvia  tree — Berfholldia  ej-eeha 
— large  forests  of  which  exist  on  the  banks  of  the  Orinoco,  and  in  the 
n*>rtheru  part^  of  Brazil.  Tlie  outer  ease  of  the  fruit,  whicli  attains 
the  siaco  of  a  man's  head,  is  dividetl  into  four  cells,  and  each  of  these 
ntains  six  or  eight  nuts.  The  kernel  of  the  nut,  whieli  is  sur- 
unded  by  a  hard  sliell,  is  excecHjiugly  rich  in  oil,  and  from  it  a 
quantity  of  oil  is  extracted.  It  is  higldy  estcimiefJ  by  the 
itives  of  the  localities  in  which  it  is  grown,  and  is  largely  ex[)ortcd 
m  Para  and  French  Guiana  for  the  Eui'opean  market. 

THE  CASHEWNUT. 

The  tree  {Anaeardium   oceidada^tj)   which  yields  the  caMhrw  or 
tyau-^utj  is  a  native  of  the  West  Indies,     The  fruit  Is  a  kidney- 
it,  about  an  inch  hi  length,  with  a  double  shell.    Tlie  outer 
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shell  IS  ash-colored  and  very  smooth,  and  between  it  and  the  inner 
one  there  exists  an  acrid,  hlack  juice.  The  kernel  is  oily,  agreeable 
to  the  taste,  and  wholestinie.  It  is  a  eoniniou  article  of  food  in 
tropical  climates,  and  is  eaten  in  both  the  raw  and  cooked  stiite. 


THE  PISTACHIO-?^UT. 


d 


The  pistachio-nut  tree  is  a  native  of  Persia  and  Syria,  but  is  now 
cultivate<l  in  the  south  of  EurojR*  and  north  of  Africa,  The  nut 
splits  into  two  when  ripe,  and  the  kernel  h  of  a  bright  green  color. 
It  is  verj^  oleaginous,  piji^st*sses  a  d«?licatc  flavor,  and  resenibles  the 
sweet  almond  in  its  qualities.  It  is  sometimes  called  the  green 
almond.  The  nuts  are  highly  esteemed  in  the  countries  wliere  they 
are  grown,  butj  as  they  soon  become  rancid,  they  are  not  much 
exporteti 
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POTATOES, 

The  p>tato  may  be  coii.^idertil  as  now  occupying  a  place  next  in 
imiKjrtance  to  the  sc*eds  of  the  cerealia  as  an  article  of  vegetable  food, 
although  only  of  compamtively  modern  intrtxluction  amongst  us. 

It  is  derived  from  the  SolauHm  tuberostunj  a  plant  lx4onging  to 
the  order  Solanacar,  which,  including,  as  it  does,  the  belladoi 
stranioujura,  henlmne,  and  tobacc^o  plants,  furnishes  some  of  the 
poisonous  narcotic  products  encountered. 

It  is  sup|>o?^*d  to  be  a  ^lative  of  South  America,  and  to  have  e^ 
tended  thence  to  North  America.  It  seeuL*  to  have  been  fir§t  brought 
to  the  Continent  of  Euroj>e  by  the  Spaniards,  from  the  neighborhood 
of  Quito,  early  in  the  sixteenth  century,  and  to  have  been  then  culti- 
vated in  gardens  only  as  a  curiosity.  Its  introduction  into  England 
and  Iri»hind  came  from  Xortli  Amerim;  and  in  **Geranle^s  Herbal," 
publisliiHl  in  1597,  it  figures  under  the  name  of  Batata  Mrf/iniamJL 
John  Hawkins  brought  it  to  Inland  in  15G5,  and  Sir  Francis  Drake 
to  England  in  1585,  but  witliout  it^  atti*acting  much  attention  in  either 
case.  The  potatoes  of  Shaksix^ire,  it  may  be  mentioned,  are  not  the 
aame  as  tlie  [votatoos  under  eon^sideration  ;  but,  on  the  other  hand^  a 
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product  of  the  BaJUdas  edulisy  known  by  the  name  of  the  sweet  potato. 
The  potato  was  a  third  time  imported  by  Sir  Walter  Raleigh,  and, 
as  it  then  received  notice  as  an  article  of  food,  the  credit  is  usually 
given  to  him  for  its  introduction  amongst  us.  It  was  not  planted 
in  the  open  fields  in  England  till  1684,  and  so  little  was  for  some 
time  thought  of  it,  that  in  the  "Complete  Grardener**  of  London 
and  Wise,  published  in  1719,  no  mention  is  made  of  it. 

The  cultivation  of  the  potato  is  now  widely  diffused  over  the  globe, 
and  it  seems  to  thrive  in  most  climates,  but  a  considerable  check  to 
its  prosperous  growth  has  recently  occurred.  In  1845  a  disastrous 
and  previously  unknown  disease  broke  out  amongst  the  crops,  and 
has  since  resisted  all  eflforts  to  eradicate  it.  The  disease  attacks  the 
whole  plant,  beginning  in  the  leaves  and  proceeding  through  the 
stem  to  the  underground  part,  and  in  some  years  produces  such 
havoc  as  to  entail  a  very  heavy  loss.  Indeed,  it  prevails  to  such  an 
extent,  and  appears  of  such  an  inexterminable  nature,  as  justly  to 
excite  serious  apprehensions  respecting  the  continuance  of  a  supply 
sufficient  to  meet  the  demand  for  general  consumption.  The  present 
aspect,  in  fact,  points  to  the  possibility  of  the  potato  dying  out,  as 
an  article  of  everyday  food,  amongst  us. 

The  potato  became  a  popular  food  in  Ireland  earlier  than  in  Eng- 
land, and  has  ever  since  held  its  position  there  as  one  of  the  chief 
articles  of  sustenance.  Dr.  E.  Smith  says  that  an  adult  Irishman 
will  consume  his  10 J  lbs.  of  potatoes  daily,  i,  «.,  3 J  lbs.  at  each  meal, 
and  it  has  been  calculated  that  from  three-fifths  to  four-fiftlis  of  the 
entire  food  of  the  people  of  Ireland  is  derived  from  the  potato.  Since 
the  fisimine,  however,  that  arose  at  the  commencement  of  the  failure 
of  the  crops  from  the  disease,  Indian  corn  has  come  into  greatly  in- 
creased use. 

The  part  of  the  plant  used  as  food  constitutes  the  tuber,  which  is 
connected  with,  or,  indeed,  forms  an  exuberant  growth  of,  a  portion 
^f  the  underground  stem,  with  which  this  plant,  in  common  with 
some  others,  is  provided,  in  addition  to  that  which  grows,  as  usual, 
cibove  ground.  The  tuber  develops  into  a  thick  fleshy  mass,  but  re- 
t:ain8  its  buds,  which  here  go  under  the  denomination  of  eyes,  and 
^ach  of  these  buds  or  eyes  is  capable  of  independent  growth  in  a  de- 
trached  or  isolated  state.  They  are  used,  in  fact,  under  the  name  of 
^eis  for  planting,  and  raising  a  crop. 

The  potato  tuber  is  surrounded  by  a  thin,  grayish,  epidermic  cov- 
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ering,  and  beneath  this  is  another  tcgumentary  layer,  in  which  color- 
ing matter  is  deposited.  The  substance  of  the  potato  is  made  up  of 
cells,  penetrated  and  surrounded  by  a  watery  albuminous  juice,  and 
filled  with  a  number  of  starch-granules. 

There  are  many  well-known  different  sorts  of  potato  met  with. 
They  are  derived  from  corresponding  varieties  in  the  plant.  In  the 
diflferent  varieties,  notable  differences  in  size,  color,  and  edible  quali- 
ties, are  observable. 

Composition  of  the  potato  (from  Letheby's  table). 

Nitrogenous  matter,      .         .        .         .2.1 

Starch,  &c., 18.8 

Sugar, 8.2 

Fat, 0.2 

Saline  matter, 0.7 

Water, 76.0 

100.0 
The  analysis  given  by  Payen  stands  as  follows : 

Composition  of  the  potato  (Payen). 

Nitrogenous  matter, 2.50 

Starch, 20.00 

Cellulose, 1.04 

Sugar  and  gummy  matter, 1.09 

Fatty  matter, 0.11 

Pectates,   citrates,   phosphates,   and   silicates   of   lime, 

magnesia,  potash,  and  soda, 1.26 

Water, 74.00 

100.00 

It  is  thus  seen  that  the  potato  contains  a  large  percentage  of  starch. 
This,  indeed,  forms  its  characteristic  feature,  and  renders  it  applica- 
ble for  the  extraction,  that  is  largely  carried  on,  of  starch  for  domes- 
tic and  other  purposes.  The  starch  obtained  from  it  is  also  used  for 
adulterating  the  more  expensive  farinaceous  dietetic  preparations, 
and  likewise  forms  what  is  sold  under  the  name  of  British  arrow- 
root, tai)ioca,  <tc.  Whilst  less  expensive,  there  is  nothing  to  show 
that  the  starch  of  the  potato  differs  to  any  sensible  extent,  in  a  nutri- 
tive [)oint  of  view,  from  the  other  starchy  preparations. 

Potatoes  require  to  be  cooked  to  render  them  fit  for  eating,  and 
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this  raay  be  effected  either  by  boiling,  steaming,  baking,  or  fn'ing. 
The  heat  employed  eoaguhites  the  albuminous  juice  contained  within 
and  between  the  cells.  The  starch -gran  uh??;  absorb  the  watery  part 
of  the  juit^e,  swell  up,  and  distend  the  eelk  in  which  they  are  l(idge<L 
The  cohesion  of  the  cells  becomes  destroyed,  and  they  then  easily 
separate  from  each  otiver,  lemling  to  the  ]>ot4ito  easily  breaking  down 
into  a  loose  farinaceous  mass.  When  these  changes  are  coiupjete, 
the  potato  is  spoken  of  as  U^ing  in  a  me^ily  condition.  ^\lien,  on 
the  other  hand,  the  Ii<iuid  is  only  partially  absorbedj  and  the  cells 
imperfectly  separatctl,  the  potato  remains  more  or  less  firm,  and  is 
spoken  of  as  cIl^c,  waxy,  or  watery. 

Steaming  is  a  better  process  for  cooking  potatoes  than  boiling,  on 
account  of  not  being  attended  by  the  loss  that  is  (KTiXsioncd  by  tlie 
latter.  Wlien  bi.iiling  is  employed,  the  skin  should  not  be  reraovejl, 
80  is  do  often  found  to  be  the  practice ;  for  the  removal  of  the  skin 
favors  the  extraction  of  the  juiw  by  the  surrounding  water.  The 
waste,  says  Dr.  Letheby,  when  ])oLatoes  are  cooked  in  their  skins, 
only  amounts  to  3  |)er  cent.,  or  half  an  ounce  in  the  pound,  whereas 
when  they  arc  ]>celed  first  it  is  not  less  than  14  per  cent.,  or  from 
two  to  three  ounces  in  the  pound*  A  little  salt  added  to  the  water 
in  wliich  potatoes  are  boiled  tends  to  prevent  the  escaije  of  their 
saline  constituents. 

The  potato  constitutes  a  wholesome  and  agreeable  article  of  fix>d  ; 
and  one,  of  wliieh  the  palate  dcx-s  not  easily  become  tatigned.  The 
amount  of  nitrogenous  matter  it  contjiins  is  too  small,  however,  to 
enable  it  to  form  a  suitable  frwid  alone,  but  with  articles  rich  in 
nitrogenous  matter,  as  meat,  fish,  etc.,  it  supplies  a  useful  antl  eco- 
Domtail  alimcntiiry  substance.  By  the  iTeasantr>'  in  some  rural  dis- 
tricts it  18  employed  in  association  with  hutfcermilk^whieh,  from 
the  csisein  present,  furnishes  the  rt^uisiie  nitrogcnrms  matter— as  the 
chief  means  of  support ;  and,  thus  a^sociattMl,  a  cheap  and,  experi- 
coce  shows,  an  efficient  diet,  is  provided. 

In  a  meaty  state  the  potato  enjoys  easy  digestibility ;  but  in  a 

oee,  watery,  or  waxy  state  it  is  very  trying  to  the  iligcstive 
powers,  and  should,  therefore,  when  in  this  condition,  l>e  avoided 
where  delic»acy  of  stomach  exists-  Young  potatoes  may  Ijc  more 
tempting  than  old,  but,  from  what  has  been  said,  will  lx»  rinderstood 

be  indigestible. 

The  potato  has  a  high  repute  for  the  possession  of  antiscorbutic 
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prf>iH"rtie8.  The  coiii'iirrcnt  te^sti mo ny  of  numerous  observers  points 
tu  its  forming  a  most  effii-ient  Ji^ent  in  preventing  the  occurrence  of 
Bcur\y,  It  18  used  successfully  for  this  purpose  on  board  ocean- 
going vessels,  and  the  inc|uiries  of  the  late  Dr.  Baly  into  the  diseases 
of  prisoners  showeil  in  a  eondnsive  manner  that  the  addition  of  po- 
tatoes to  the  diet  sufficed  to  arrest  the  prevalence  of  scurvy  in  prisons 
^vht^re  it  had  before  existed. 

The  potato  is  subject  to  various  diseases,  which  lead  to  an  impair- 
ment of  its  alimentary  value.  The  most  important,  by  far,  is  the 
disease  that  was  allndcnl  to  a  few  psige^s  forward,  and  which  Is  styled 
p>t>ularly  **  the  potato  iliscase,'*  Ever  since  1845,  when  it  was  fir^ 
noticed,  it  has  been  common,  some  years  more  so  than  others, 
amongst  the»potato  crops,  not  only  in  our  own  islands,  but  on  the 
Continent  of  Europe  and  in  America.  The  disease  commences  in  the 
leiives  of  the  j>lant,  and  extends  thence  thrrntgh  the  stem  to  the 
tubers.  Brown  spots  make  their  appeamnce  ujMjn  the  surface  of  the 
tul>€T,  and  then  penetrate  its  substance  and  lea€l  to  de<^^iy.  After 
being  subjected  to  ctK>kingj  the  aftectetl  part  remains  hard^  whilst 
the  healtliy  portion  has  Ijccome  soft  and  mealy.  If  the  diseased 
part  be  cut  away,  the  remainder  will  be  found  good  and  fit  for  foo<l ; 
but  ccmsiderable  waste  is  neet*ssarily  thcreliy  jneurrHl,  and  the  dis* 
ease  spreads  as  the  potato  is  kept  Nothing  has  l>een  witnessed  to 
show  that  any  ill  etfeets  cither  in  man  or  amongst  the  lower  ani- 
mals, have  been  produf*ed  by  the  incidental  cx>nsumption  of  a  small 
quantity  of  the  diseased  part ;  but  potatoes,  in  an  advanced  state  of 
disease,  are  jirudcntly  to  be  regarded  as  unfit  food  even  for  the  lower 
animals. 

PotutocH  become  deteriomted  upon  growing  out  or  germiuating. 
They  cease  to  assume  a  mealy  state  on  cooking;  present  a  eemi- 
translurcnt  apiKurance ;  and  |xisftess  a  rather  siekly,  sweetish  taste. 
It  lias  bct^n  asserted  that  a  poisonoiLS  principle,  soianin,  bccomeB 
developed  in  the  buds  and  shoots  of  potatoes  tlmt  are  allowed  to 
grow  f»ut  on  keeping.     No  conclusive  evidence,  how^ever,  has  been  I 
adducetl  to  show  that  the  potato  aocpiires  noxious  properties  uuderJ 
such  circumstances,  and  nothing  is  ever  hcanl  of  any  ])Oisonoiis  efJ 
fects  arising  from  its  use,  notw^ithstanding  the  universal  cousumptioJ^ 
that  is  going  on,  and  that  it  is  often  cookcnl  without  tlic  aid  of  watcJ 
which  might  have  the  ciTect  of  dissolving  out  any  noxious  priucipi 
If  there  be  at  any  time  a  poison  present,  it  must  be  either  insign^ 


I 


I 


^ 


TUBERS.  908 

cant  in  amount,  or  be  destroyed  by  the  heat  to  which  the  potato  13 
isul^ectecl  liefore  being  sent  to  tflble. 

ExjHjsnre  to  front  also  serioiisly  daniagt^  the  potato.  Tlie  eflWt 
jmitlLieeil  h  of  a  meehanit-al  nature.  The  watery  juice  contained  in 
the  cells  and  intercellular  spaces  undergoes  expansion  in  the  act  of 
freezing,  and  80  leads  to  a  rnptnre  and  separation  of  the  eelk,  and 
in  this  way  a  ilestruction  of  tlie  organization  of  the  tuber,  It^i  vital- 
ity beoorae^  thus  destroyed,  and  in  consequence,  it  has  no  longer  the 
f»ower  to  resist,  when  thawtnl,  the  ordinary  ehangc^^  of  de<.^onip(js!tion  : 
hemx*,  putrefaction  occurs,  and  advancing,  renders  the  article  unfit 
for  food. 

THE  SWEET  POTATO. 

The  sweet  potato  is  derive^l  from  the  Batafn^  cdidiH^  or,  as  it  was 
called  by  the  older  botanists^  (hnrolvufuA  bafafa^,  a  plant  which  is 
a  native  of  the  Malayan  Archipelago,  where  it  formerly  grew  wild 
in  wooils.  The  plant  is  now  euUivat*»<l  in  m«»st  of  the  warm  countries, 
and  furnishes  a  starchy  and  swtM^t  tuber,  which  is  prized  as  an  article 
of  fotxi  in  the  East  and  West  Indies,  America,  and  hot  climates 
genenilly.  It  was  largely  eaten  in  Europe  before  the  cultivation  of 
the  potato,  w^hieh  has  now  taki^n  its  place,  and  also  it«  name.  The 
tuben*  were  imj)f»rted  into  England  by  way  of  Spain,  and  sold  as  a 
delicacy  before  the  potato  was  known,  and  it  forms  the  article  re- 
ferred to  when  the  name  is  mcntionetl  by  English  writers  j>revious 
to  the  middle  of  the  seventeenth  century.  It  is  still  to  some  ex- 
tent cultivated  in  the  south  of  France  and  in  Spain,  and  is  to  be  ob- 
tained in  Paris  during  the  fall  of  the  year,  but  is  not  much  esteemed 
now,  being  cotb?idered  too  swec*t  to  eat  with  meat  and  other  articles 
nesoned  with  salt,  and  not  sweet  enough  as  a  sweet  kind  of  food. 
In  North  Araeriea  it  is  a  favorite  article  of  food,  more  generally 
used  than  |>erhaps  any  other  vegetable  except  the  white  potato. 
When  roasted  or  boile*!,  it  w  me^ly,  and  may  be  looked  upon  as 
forming  a  w^holesome  food.  It  is  said  to  possess  slightly  laxative 
properties. 

There  are  several  varieties  of  the  Batatas  cultivated.     The  fol- 
lowing b  the  eomposition,  according  to  the  analysis  of  Payen,  of  a 
twt)er  of  the  kind  grown  in  the  south  of  France  and  America  which 
•fe  charact*3rized  by  riehnesw  iu  starchy  and  sacchariue  constituents: 
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O^mpomiwn  of  the  ^^^ifeet  potato  (Payen), 

Nitrogenous  matter,    *        *        *         .  1.60 

Surehi 16.06 

Bugiir, 10.20 

Ceiluloae,     , 0.45 

Ffltty  miitter, 0.80 

Other  organic  matter,          .         »         .  LH> 

Mineral  nnitfi, 2.60 

Wiitor,          ,.,.,,  67.60 

100.00 


THE  YAM, 


The  yam  h  a  large  esculent  tul>er,  derived  from  several  species  of 
the  genus  IHoHConrij  a  group  of  eliiiihirig  plants  belonging  to  tropi* 
eal  climates.  The  tuber  is  oblong,  and  sometimes  grows  to  the 
lengtli  of  three  feet,  and  may  weigh  as  nmeh  as  thirty  pounds.  It 
contains  a  considemble  amount  of  starch,  and,  when  boiled  or  roasted, 
forms  a  niealy^  palatable,  and  Avholesome  food*  It  is  devoid  of  the 
sweetncKs  api>ertaiiiing  t*>  the  sweet  i*otato,  and  keei>s  more  readily. 
It  is  eaten  by  tlic  inhabitants  of  New  Zealand,  as  well  as  by  those  of 
the  E:ist  and  West  Indies  and  the  South  Sea  Islands,  and  holds  as 
important  a  [xjsiti^in  us  an  aliment  in  tropiail  countries  as  the  eum- 
mon  potato  d<x^s  in  Iviirfjpe.  At  the  i>eriixl  of  the  potato  famine 
aQ  attempt  was  made  to  intrmiuee  it  into  England,  but  with  little 
gucces8. 

Of  the  varieties,  the  Dimcorea  gaiha  forms  the  common  yaiu  of 
the  West  Indies.  The  IHmcorea  alata,  or  winged  yam,  grows  in 
the  South  Sea  Islands  and  likewise  the  West  Indies,  and  is  met  with 
als^>  in  a  eultivatal  state  in  tbe  IVLst  Indies.  In  different  hx^lities 
thei'e  are  many  other  varieties.  The  Dimcorea  batatas  has  been  re- 
cently biNjught  from  China,  and  has  been  found  to  be  susceptible  of 
enltivatji^n  in  FnuK'e,  yielding  an  abundant  prixltice  of  wholesome 
and  agreeable  food,  available  all  the  year  round,  or  reiwlily,  at  lea&t, 
during  the  greater  }wirt  of  the  year. 

The  tubers  of  all  the  yams  eotitiiia  an  acid  principle,  which  is  dis- 
sipated by  Ixiiling,  but  there  arc  sonxe  sptH.'ies  which  possess  ])oison- 
ous  properties. 
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THE  JERUSALEM  ARTICHOKE. 

This  vegetable  product  is  derived  from  the  Helianthus  tuberoaus, 
a  plant  belonging  to  the  sunflower  tribe.  The  word  "Jerusalem/^ 
indeed^  as  here  applied,  is  asserted  to  form  a  corruption  of  the  Italian 
girasoU  (sunflower).  The  plant  is  said  to  have  been  brought  in  1617 
from  Brazil,  and  is  also  believed  to  have  been  a  native  of  Mexico. 
It  was  cultivated  in  European  gardens  before  the  potato  was  intro- 
duced. The  root  produces  around  it  oval  or  roundish  tubercles, 
which  form  the  edible  part,  and  which  may  amount  to  as  many  as 
thirty,  or  even  fifty,  in  number.  These  tubercles,  unlike  the  potato, 
resist  the  action  of  the  frost,  and  thus  may  be  allowed  to  remain  in 
the  ground  during  the  winter,  and  collected  for  use  as  occasion  may 
require.  The  herbaceous  part  of  the  plant,  when  dry,  is  also  sus- 
ceptible of  being  turned  to  account  as  fuel. 

The  Jerusalem  artichoke  is  not  consumed  to  a  large  extent  in 
England.  It  has  something  of  the  character  of  the  potato,  but  pos- 
sesses a  sweetish  taste,  is  less  agreeable  to  the  palate,  and  does  not 
become  mealy  on  boiling.  The  absence  of  starch  accounts  for  this. 
There  are  no  granules,  as  in  the  potato,  to  swell  up  and  absorb  the 
moisture,  and  disorganize  or  break  up  the  tissue  into  a  loose,  friable 
mass.  It  therefore  maintains  a  moist  or  watery  condition  aft;er  cook- 
ing, and  simply  becomes  softened.  A  body  in  this  state  must  needs 
be  of  a  less  digestible  nature  than  the  potato.  Its  analysis  shows 
that  it  contains  a  considerable  percentage  of  sugar.  The  inuliuy 
which  is  present  in  small  amount,  forms  a  principle  that  is  isomeric 
with  starch. 

Composition  of  the  Jerusalem  artichoke, 

(From  the  analysis  of  Payen,  Poinsot,  and  Fevry.) 

Nitrogenous  matter, 3.1 

Sugar, 14.7 

Inulin, 1.9 

Pectic  acid, 0.9 

Pectin, 0.4 

Cellulose, 1.5 

Fatty  matter, 0.2 

Mineral  matter, 1.8 

Water, 76  0 

100.0 
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Other  tuberous  prcHluots  are  used  a^  foorl,  Sovcml  species  of  the 
O,rall(fi'o'  have  tiilK-rous  roots,  and  are  cultivated  for  the  sake  of  their 
tiilwrs.  The  OraU^  crenata  aud  (MalU  tubero^a  are  natives  of  Peru 
and  Bolivia.  Their  tubers,  when  eooketl,  become  mealy,  like  jK>ta- 
toes,  and  are  ^aid  to  be  Jiiueli  esteemed.  The  tuliers  of  Tropfrohim 
iiiheroitum  are  also  eaten  in  Peru.  Tlieir  tii^te  is  de?^eri!)ed  tus  j>ecu- 
liar.  The  Ullucim  tuberosus  grows  in  the  mountainous  regions  af 
South  Auierica,  and  is  eiiltiv^ated  in  Peru  and  Bolivia  for  t!ie  sake 
of  the  tuWi-H.  It  wan  iutroduec^J  into  Frauee  as  a  suWitute  for 
|>otatoes.  The  tidM?rs  of  the  Witkerinfiia  (Sokinum)  mordana  are 
used  as  an  article  of  fmjd  by  the  I^eruvian^.  The  Phlomh  tuberomi 
irt  eaten  by  the  CahniU58  of  the  Caispiau,  afka*  l>eiug  I'cduoed  to  pow- 
der. The  tuberous  bitter  vetch,  Orobm  iuberomSj  is  a  native  of 
Britain,  aud  it^  tubers  have  been  used  in  times  of  scarcity  as  anj 
artiele  of  food  {''  BaircFs  Cyclo.  of  Nat.  8ct.*'). 

The  rhizouiei;  or  nuderground  stems  of  the  Ca/adium  seffninum^  or 
dumb  cane,  of  the  We^t  Iudie.«j  are  often  used  as  a  substitute  tor 
potatrxs  and  yams.  The  rhizomes  of  the  pi>n<lweetl  {Pofamo</eton 
nahtn^)  are  uschI  in  Siberia  as  an  artiele  of  food.  The  root  of  the 
Arracnclui  esculefday  a  oative  of  South  Ameriea,  is  much  cultivated 
iu  the  neighborhood  of  Sauta  Fe  de  Bcigota  and  otlier  partri  of  Colom- 
bia, where  it  is  a^i  nuieh  eaten  as  potatoes  or  yams  are  elsewhere.  It 
is  boih^l  like  a  |M3tato,  and  is  said  to  have  a  flavor  intermediate  I 
between  that  of  the  parsnip  and  chestnut  ("Baird's  Cyclo.  of  Nat. 
aei.^*). 

CARU0T8. 


The  garden  carrot  is  derived  by  cultivation  from  the  Daue^t9^ 
carokiy  a  plant  which  grows  freely  in  a  w^ild  state  in  fields,  hedge-  ' 
rows,  aud  waysides  in  Britain.  The  root  of  the  wild  plant  is  white, 
slender,  and  hard,  aud  has  an  acrid,  disagreeable  taste,  and  strtmg 
aromatic  smell.  As  the  result  of  cultivation,  the  root  of  the  garden 
variety  is  thick,  fles^hy,  and  succulent,  and  of  a  red,  yellow,  or  imle 
straw  color,  with  a  pleasant  odor,  and  a  sweet,  agreeable  taste. 
Whilst  young  it  is  very  tender,  but  Ijeeomes  hard  when  allowed  to 
grow  old.  It  is  said  that  tin-  garden  carrot  was  introduced  int^  use 
in  England  by  the  Flemish  refugees  who  settled  at  Sandwich  in  the 
reign  of  Elizabeth. 


ROOTS. 
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€hmp<ysttwn  of  eatroU  (from  Lethebj's  table), 

Nitrt>genoiiB  inaUerf      .         .         ,         .1,3 

Starch,  &c.| 8  4 

Sugur^ 6,1 

Fat 0/2 

Minernl  mntter, 10 

Wilier, 88  0 

100.0 


th 


Carmts  form  a  wliole^onic  and  useful  foorl,  for  both   man   and 
ttle,     Thi'V  are  not  ada|jt(nl,  however,  for  a  weuk  stomarli,  being 
somewhat  indigestible  and  apt  to  produce  flatulence.    They  are  pro- 
portionately valuable  a,s  tliey  have  more  of  the  outer,  j^oft,  red,  than 
the  eentral,  yelloWj  eore-like  part.    On  aeeoniit  of  the  sugar  pi^enenl, 
they  admit  of  a  syrup  l)eing  prepared  from  them,  and  also  yield,  by 
irraentation  ami  tlist illation,  a  t^piritiious   lifpiid.     Cut  into  Bmall 
fleecfe  and  nuisled,  they  arc  sometimes  ustd  in  Germany  as  a  sub- 
stitute fur  coflee. 


THE  PAR8NIR 

The  rnc>t  of  the  parsiii|i  (Pit^iitmra  miira)  h  of  a  pale  yellow 
color,  but  otherwisf*  elosi^y  resem1>les  that  of  the  earrot,  bcjth  in 
general  charaeters  and  alimentary  properties.  The  jrlant  forms  a 
native  of  Britain,  and  18  abo  fbnml  in  many  parts  of  EurojK^  and 
the  north  of  Asia,  In  the  wild  state  the  root  is  white,  aromatie, 
luuetlaginoas,  and  swoet-tustwl,  with  some  degree  of  acridness.  By 
cultivation  it  is  rendered  more  flt^hy  and  milder  flavored.  It  is 
u^it^d  in  the  same  way,  but  not  so  extensively,  a^  the  carrot,  and  is 
Dot  ^o  generally  liked.  From  custom,  it  forms  the  usual  accom- 
paniment of  salt  fish. 

Omporitwn  of  Uie  parsnip  (from  Letheby's  table), 

Nitrofi^enous  m alter,      .         .        ,        .1.1 

SUrcb,  &c., 9.6 

Sugnr, 6.8 

Fat, ,         ,      0.5 

Suits 1.0 

TVaur 82  0 

100,0 
18 
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Parsnips  are  not  only  used  as  a  vegetable,  but  a  wine  fe  sometimes 
made  fivnii  them^whieh  is  spoken  of  as  somewhat  inpsemblinir  malm- 
sey. A  spirit,  also,  is  sometimes  distilled  from  the  ferraeateij  prod- 
uct, and  in  the  north  of  Ireland,  with  the  aid  of  hops,  a  table  beer 
is  brewed  from  them. 

THE  TURNIP. 

Turnips  grow  wild  in  England,  but  the  wild  plant  (Br 
eampedri^)  is  sup[K)86d  to  form  the  original  of  the  Swedish  ttiraip, 

or  Swcile,  whieh  is  too  eoarse  eating  for  human  fotnl,  and  not  of  the 
cultiviitcHl  vegetable.  This,  the  Bra^ica  nipa  (Lindley  calls  the 
turnip  BrfL^im.  napim^  and  rape  Brasttica  rapa)^  is  said  to  have 
been  first  intrmluet^l  as  a  food  fur  eat  tie  into  this  eountry  by  the 
celebratetl  agrieultnrist,  Coke  of  Holkhamj  afterwards  Earl  of  Lei-- 
cester.  It  forms  an  agreeable  inid  extensively  used  vegetable,  being 
either  cooked  alone  or  mixed  with  soups  and  stews.  From  the 
large  proportion  of  water  it  eontainSj  its  nutritive  value  is  low. 

The  top  sluMifs  of  such  turnip  plants  :is  have  stoixl  the  winter  arc 
gathere<l,  and  used  as  a  green  vegetable.  Those  from  the  Swedish 
turnip  are  the  sweetest  flavored. 

Composition  of  tfm  tufmip  (Letheby^e  table). 

Nitrogenous  matter,      .        .         .         .1.2 

SUrch,  dtc, .5.1 

Sugur, 2.1 

S»IU,      ,...,,,       06 
Wnter, 91,0 

1000 


BEET-ROOT. 

The  e^immon  or  rod  beet  {Beta  rvffiariff),  whieh  belongs  to  the 
family  of  saltworts,  that  tH>ntains  also  the  spiiiaeh,  quinoa,  &c,^  and 
is  characterized  by  the  large  amount  of  alkali  in  eombinatioD  with 
an  organ  ie  aeid  present  in  the  plnntj?,  is  a  native  of  the  eoastfi  of  the 
Mediterranean^  and  was  cultivattnl  in  this  eountry  by  Tradescant  the 
younger  in  1656-  It  was  then  called  beet-rave,  from  the  Freneh 
bdttrave.  The  root  is  usually  of  an  eloogatotl  form,  like  that  of  t  ha  J 
carrot,  but  in  some  varieties  it  a^umes  more  of  a  tuniip-shaped 


2T5 


harac'tor,     TJie  color  \'iirit'8  from  n  dw\mh  likckish-rcd  to  a  light 
Beet-nK»t  ii^  exteiir^ively  ^rtnvu,  uiul  cniplt^yed  na  fooil  both  tot 
anil  cattle;  ami  on  the  Coutiueiit  is  further  used  as  a  source  of 
^  ar*     It  h  eaten   eoM   in  slices,  either  alone  or  in  mlads^  after 
being  boiled,  and  is  al^o  sometimes  piekled. 

The  mangold-wurzel  (Bcfa  atiiminui)  is  usually  thought  to  eonsti- 

tute  a  large  and  eoar^H'  variety  of  the  common  beet,  in  which  the  red 

L^^lor  is  but  little  de%'elo|K'd. 

I  The  common  radish  (Raphamts  mfivuM)  h  a  native  of  China,  and 
I  is  mentioned  by  Gemrd,  in  1584,  as  then  cultivated  in  England, 
The  rcKit  is  either  long  and  spindle-sh«|KHl,  nr  round  and  turnip- 
shaped.  The  color  of  the  exterior  vurie??:  there  being  black,  violet, 
red,  and  white  radishes;  but,  in  all,  the  central  portion  is  white.  It 
is  usually  eaten  in  a  raw  state,  but  is  sometimes  boiletl  and  served 
as  a  vegetable.     In  eompr^itioji,  the  mdii^h  closely  resembles  the 


RADISHEa 


turnip. 


SALSIFY. 


The  salsify,  or  pur[)le  goat's  bciunl,  also  known  as  *' oyster  plant'' 
(Trugopoyon  pornfoUuH)^  forms  a  hanly  plant,  indigenous  in  Eng- 
land, The  root  is  long  and  tapering,  and  becomes  by  cultivation 
fleshy  and  tender,  with  a  wiiite  milky  juice.  It  has  a  mild,  sweet- 
ish Ca^te,  like  the  parsni|»,  and  is  boiled  or  stewed  for  the  table*  It 
ia  not  so  much  eaten  in  England  as  on  the  Continent.  In  America 
it  is  usually  boiled  and  frieil  in  small  cakes,  either  by  itself  or  mixed 
with  potatoes. 


* 


The  Ginseriff  root  is  highly  valuetl  by  the  Chinese  for  its  supposed 
invigorating  and  aphrodisiac  qualities.  It  is  a  species  of  Pmiux; 
and  the  Pamuc  quinqitr folium,  whieh  is  a  native  of  America,  pos- 
mmm  the  same  qnalitit^  as  the  ginseng  (** Barrow's  Travels  in 
China,"  and  **Baird's  Cyclo.  of  Nat.  Sci.'^). 

The  root  of  the  Knh^  or  Arum  cmidentum^  which  is  tlie  principal 
food  of  the  lower  class  of  the  Sandwich  Islanders,  somewhat  resem- 
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bIcH  the  bect^  but  its  color  is  brown  instead  of  red.  It  is  reared  with 
great  care  in  small  inelosures  kept  wet^  like  rice  or  paddy  fields.  A 
s^irt  of  jmste  is  made  from  the  root,  which  is  called  pot  (*' Simpson's 
Journey  Round  the  World,"  vol.  2,  p.  31). 

The  rof>ts  of  the  Polentilla  anserina,  or  goose  grass,  when  roasted 
or  lx)ilcd,  taste  like  parsnijw,  and  in  the  western  islands  of  Scotland 
they  have  Ixjen  known  to  support  the  inhabitants  for  months  together 
in  times  of  scarcity  ("Baird's  Cyclo.  of  Xat.  Sci."). 


HERBACEOUS  ARTICLES. 

These  include  foliaoeous  parts,  shoots,  and  stems  of  plants.  They 
are  valuable  as  articles  of  food,  not  so  much  for  the  absolute  amount 
of  nutritive  matter  afforded  —  for,  on  account  of  their  succulent 
nature,  they  contain  but  a  small  proportion  of  solid  matter — as  for 
the  salts  they  yield  and  the  variety  they  give  to  our  diet.  By  culti- 
vation they  have  l)een  brought  to  a  verj'  different  state  from  that  in 
which  tlicy  originally  cxiste<l.  To  make  them  tender  and  agreeably 
flavoHMl  is  part  of  tlie  art  of  the  gardener,  and  is  effected  by  quick 
growth  and,  in  many  in.stan(?es,  by  a  partial  exclusion  from  light.  If 
allowcHl  to  grow  slowly,  the  development  of  ligneous  matter  is 
favortMl,  which  gives  them  hardnc^ss,  whilst  full  exposure  to  light 
leads  to  the  prcKluction,  not  only  of  green  coloring  matter,  but  of  the 
characteristic  principles  of  the  plant,  which  oflen  communicate  a 
strong  and  disagreeable  taste.  It  is  found  that  leafy  products,  which 
havii  been  allowed  to  acquire  a  full  green  color,  possess  more  or  less 
purgative  properties.  It  is  neccfssary,  therefore,  that  the  consump- 
tion of  these  should  not  he  on  too  extensive  a  scale.  The  antiscor- 
butic virtue  of  the  class  of  vegetables  under  consideration  is  high. 

PRODUCTS  OF  THE  CABBAGE  TRIBE. 

The  original  of  the  cabbage  tril)e  is  the  sea-cabbage,  a  wild  plant, 
nauKKl  Brassica  okracen,  which  is  to  be  found  growing  on  many  of 
the  cliffs  of  the  south  coast  of  England,  and  in  some  other  parts. 
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5  the  true  collet,  or  colewort,  although  the  name  is  dow  ap- 
plml  to  any  young  cubbage  whioh  hai?  a  Ioohg  and  ojK^n  heart,  imd 
tfic  leaves  of  it  arc  giitluTwI  by  the  inhalritimts  and  nuisujiuHl  as  a 
.vegetable.     In  this  state  it  only  griAVs  iu  an  insigiiifirajit  ,size  in  com- 
irii^o  with  the  dimensions  attained  as  the  result  of  cultivation, 
Trom  thii*  plant  a  variety  of  well-known  and  extensively  ernisunietl 
iregetiibles   have  been   prtxliieeil,  ineliiding,  for   in.stanee,  cabbages, 
ens,  savoys,  Brussels  sprouts,  cauliflower,  broceoli,  cte.     Looked 
at  in  a  general  way,  these  various  produets  form  a  wholesome  and 
^reeable  eoniponent  of  the  fcHjd  uf  man.     It  is  true,  containing,  as 
bey  do,  alwut  S*0  per  cent,  of  water,  their  nutritive  value  is  nut  high, 
but  they  are  useful  as  giving  variety,  and  for  the  salts  they  supply. 
They  also  jmssess  marked  antlseorlHitic  virtue.    They  labr^r  under  the 
disadvantage  of  being  articles  of  diffirult  digestion^  whieb  renders 
bem  UD8uited  wliere  Mcakness  of  stomach  exists.     Their  projM>rtion 
of  sulphur  is  large,  and  they  thns  are  apt  to  give  rise  to  flatulence  of 
an  unph'asant  nature.     To  secure  tenderness,  they  should  be  grown 

I  quickly,  and  dressed  whilst  young. 
I    J%^  comttion  white  garden  cabbage  is  a  variety  of  the  Brofwica 
terrac^Yi.     It  is  one  of  the  ohk'st  of  euUivat^Hl  vegetables,  and  hit-^ 
been  known  in  this  eoun try  from  time  immeniorial. 
I  What  U  called  8atier-Kraut^  wliieh  is  largely  consumed  in  Ger^ 
hany^  is  prepared  fnmi^thc  leaves  of  e^ablinge.     ThcHe,  deprive hI  of 
fceir  stalk  and  midrib,  are  <*ut  up  and  jilaeed  in  a  tub  or  vat  in  al- 
lernat€  layers  with  salt.     They  are  then  suljjected  to  pressure,  and 
llowe<l  to  remain  till  acid  fcrmenlation  has  set  in  and  they  have 
jme  sour.     The  product  is  coukcd  by  stewing  in  its  own  liquor. 
Red  cabbage^ — Thia  is  another  variety  of  the  Bramien  idrrae^a^ 
phich  is  similar  in  form  to  the  pret^-ding*     It  is  used  ehietly  ibr 
sickling,  but  ib  sometimes  stewed  in  a  fresh  state  for  the  table. 
I  Gret^is  constitute  all  thtt  varieties  (if  the    Brasf<iea  okniceo  which 

^■row  in  an  open  way  or  have  no  hearts,  and  which  are  used  as  an 
^Brticle  of  fijixl.  Some  of  them  are  called  cofrtrort  (tljc  name  appliiHl 
^Hd  the  wild  plant),  and  others,  with  curled  or  wrinkliMl  leaves,  are 
I  known  bb  green  kale,  or  borecole.  They  are  sufficiently  hardy  to  re- 
^Mbt  the  eold  of  winter,  and  thus  yield  a  green  vegetable  ^vhen  such 
pVbod  is  scarce. 

There  is  a  variety  of  the  cabbage  plant  extensively  cultivated  in 
ey  which  attains  a  height  of  seven  or  eight  feet  and  u[)wards. 
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It  eontiiHK^  to  grow,  and  throw  out  leaves  from  the  top;  and  th 
as  thov  iittain  full  size,  are  strippeil  o\V  ami  iijstHl  a.«  food^  both  for ' 
raan  and  rattle*     Thriving  througli  the  w  inter,  at?  it  does,  it  is  a 
valuable  plant  to  the  inhabitants^  of  the  inland.     The  stem  18  suffi- 
ciently hard  and  woody  to  be  .suswptihle  of  convention  into  a  walk- 
ing-stick, 

JS41VOII, — This  name  is  appHii^l  to  a  variety  of  cablmge,  whieli  is 
distinguishetl  from  other  close-heartefl  eabbages  by  having  wrinkled 
leaves*.     It  is  principally  grown  for  winter  use. 

BntSHt^k  MprouU  form  nUo  a  winter  and  early  'Spring  vegetable. 
They  grow  with  small  heads,  like  miniature  e^dibages,  from  the  axils 
of  the  leav*>4  of  one  of  the  matiy  enltivut*^!  vsirietir^  of  the  lirassicc 
oieracea.  The  plant  is  usually  propagiited  from  seecls  im|»orte<l  from' 
Belgium,  as  it  is  apt  to  degenerate  by  growth  in  England.  Ii  has 
been  etdtivated  lately  tn  a  much  larger  extejit  in  the  tnarket  gardens 
around  London  than  formerly. 

CoMViflowcr. — This  is  one  of  the  most  delieate  and  Iiiglily  prized 
articles  derived  from  the  cabbage  tril>e.  It  is  entirely  the  prcwluet 
of  cultivation,  and  const  it  ntes  the  inflori:»seenfH^  of  the  plant  ♦  which 
by  art  has  l>een  made  to  grow  into  a  com|»act  nuiss  or  head^  of  a 
white  color.  It  wa**  known  to  the  (rreeks  and  Ilomans,  but  was  not 
much  grown  iu  England  until  the  end  of  the  scvcntei^nth  century. 
It  was  then,  however,  \i.ny  successfully  cnltivattMl,  and  even  exported 
to  Holland,  from  which  country  so  many  of  our  vegetables  have  beea 
intrfMlneetl. 

Broccoii  is  distinguished  from  cauliflower,  of  which  it  is  merely  a 
variety,  by  the  color  of  its  infloreticence  and  leaves,  and  its  comjmra- 
tively  hanly  constitution,  which  enables  it  to  stand  the  winter* 
Its  coiijr  varices  greatly,  through  shadi^s  <jf  butf^or  yelhiw,  green,  and 
purple. 

Broeroli  Mprouts  are  obtained  from  the  early  purple  or  sprouting 
bnxTM^li,     The  plant  grows  fn^u  two  to  thre<^  feet  high,  and  produce*  i 
sprouts  of  ttywer>*  from  the  axils  of  the  leaves. 

KfM-rahif  Knol-kohif  or  Tnnup  cahba*jt\  forms  a  remarkable 
variety  of  eal>b:igc  plant.  The  stem  is  enlargtsl  just  above  the  grtiund 
into  a  tlushy,  turnip-like  knob,  of  nbrnt  the  size  of  a  man's  fist,  from 
which  the  leiif-stalks  spring.  The  plant  is  of  a  hardy  nature,  and 
the  globular  enlarg(*mt'nt  is  more  solid  and  more  nutritious  tlian  a 
turnip  of  the  same  size. 


The  vegetable  falling  under  this  name  forms  the  leaves  of  the 
Spmncia  oUracta,  or  gtirdeii  s|>iiiach,  a  plant  intrcKlueed  into  this 
country  in  the  sixteenth  century,  and  supposed  to  be  a  native  of 
Western  ^inibia*  There  are  sevenil  varieties  of  the  plant,  and  the 
leaves  are  lK>iled  and  niashed  i(>r  the  table,  to  be  eaten  as  a  green 
vegetaljle,  and  are  aho  frequently  employed  ibr  introduetit»n  into 
Boup.     It  is  a  wholesome  vegc^table,  with  slightly  laxative  properties. 

The  spinach  IxOongs  to  a  trilie  of  jilants,  other  fiyiiilies  of  which 
jieKl  leaver  that  are  prepaa-d  ami  eaten  in  a  similar  way.  For 
instance,  the  leaves  of  the  C'lumopodiitm,  which  fumishee  the  quiDoa 
grain,  arc  used  as  spinaeh  by  the  inhabitant's  of  Cbili  and  Fern. 
The  Btd  family  Ix'longs  to  the  same  tribe,  and  the  leaves  of  the 
Bda  nmtitima^  or  sea-beet,  a  ajjnmon  European  seashore  plant,  and 
of  the  Brtct  cie/a,  or  white  beet,  are  also  used  an  spinach.  The  latter 
plant,  which  is  supposed  to  Ikj  a  variety  of  the  red  Ijeet,  is  euldvate<l 
specially  and  solely  lT>r  the  leaves.  It  is  a  native  of  the  seacoasts 
of  Spain  and  Portugid,  and  was  introduced  into  England  in  ir>70. 
What  is  called  rnounhihi  sj/iti^wh  is  derived  from  the  ijankn  ontche 
[Atriplex  horiensis)^  a  member  of  another  fiimily,  belonging  to  the 
same  trilie,  which  is  a  native  of  Tartary,  and  was  introduced  into 
Eur«»i»e  in  1548.  The  leaves  have  a  slightly  acid  flavor,  and  are 
much  esteemed  as  a  vegetable  in  France. 

The  Romans  ate  the  leaves  of  the  rruiflow  as  a  substitute  for  spin- 
ach, and  these  are  still  used  for  a  similar  purpose  in  some  parts  of 
France,  Italy ^  and  Lower  Egypt,  The  leaves  of  ^lerrnrmiU  anmia 
arc  cooked  and  eaten  as  spinach  in  Germany  (**  Baird's  Cyclo.  of 
Nat,  Sci."j. 


I 


SORREL- 


Sorrel  (Rttmex  acdmii)  belongs  to  tlie  buckwiieat  oixler  of  plants. 
In  Englainl  it  is  bnt  little  ust^  as  an  article  of  food,  and  is  to  be 

^  growing  wild  in  meadows*  hi  France^  however,  it  is  rather 
nsively  employed,  and  by  euUi^ation  is  tHinsiderably  improved- 
Sori"el  fKJssesses  an  acid  taste  of  a  prononneetl  character,  which  is 
due  to  the  presence  of  the  su[>eroxalate  of  potash  and  tartaric  acid- 
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RHUBARB. 

This  forms  another  of  the  l>u«»k wheat  triW,  and  yieldrt  one  of  the 
meet  usi»fu!  <:if  garden  prrMhietions,  but  lux-s  only  been  of  eompani- 
tiveiy  recent  intrrxluction  for  dietetic  iis*e  into  England,  The  Rheum 
rfutponticuNi  mid  Mhrum  hi/hridum  constipate  the  species  Uiiually 
grc^wn  for  alinK-ntary  pnrposeis.  Tlie  lihtian  pali/iatum,  eonimoaly 
known  to  gardeners  as  the  true  Turkey  rhubarb,  also  yiekk  an  ex- 
ct^llent  LNlible  prodnet.  Tlie  stalks  of  tlie  leaves,  after  being  jH'eled, 
are  e<.M)ked  anti  eaten  pitTisely  in  tfie  j^iaine  way  its  got»8eberrieSj  for 
M'hich  tliey  forna  a  good  substitute,  if  even  t\u.*y  are  not  to  be  pre- 
ferred. Rhubarb  occupies,  ind(>ei1,  in  an  alimentary  point  of  view, 
the  iKJfriition  of  a  fruit,  but  it  is  not  eatable  in  the  raw  state.  It  18 
also  sometimes  uj^ed  for  making  wine.  On  aeeount  of  oxalate  of 
lime  forming  a  constituent  of  rhul>arb  it  nhould  be  avoided  by  per- 
sons snilering  from  the  oxahite-of-lime  diathesis. 


LAYER, 

Tjaver  is  the  name  given  to  various  kinds  of  sea- weed  used  a# 
fomh  (rrecn  larer%  as  dressed  for  the  talde,  closely  resembles  spinach 
in  appearance,  but  hit-^  a  bitterish  tast^.  It  is  obtained  from  the 
Vfra  i(ttiHi<ima^  a  com  m  on  sea -weed  on  the  Britisti  shores.  Amongst 
the  other  marine  plants  employtnl  are  the  Porphifra  vulgaris  and 
kteinlafa  ;  Chondrm  erhpu^y  or  carrageen^  or  Irwh  vwah  ;  Ijanunana 
dif/it<ff(U  or  sea-girdle  ;  Laminar ia  siwcharina  ;  and  Alaria  esculenta^ 
or  idttdder^lock* 

Rtusing  liis  remarks  upon  the  analyse*  of  r*r*  I^vy  and  Dr.  A[>- 
john,  Dr.  Lctheby  states  that  sea-weinls,  in  a  moderately  dry  oondt« 
tion,  contain  from  18  to  20  per  cent,  of  water,  I) J  to  15  j>er  cent,  of 
nitrogi*nons  matter,  and,  n|KHi  an  average,  alniut  GO  per  cent,  of 
stai'cby  matter  and  sugar  (vegetable  mucilage?) — a  e*imjH>sition 
wliich  places  them  amuagst  tljc  most  nutritious  of  vegetable  sub- 
stances. He  urges  tlie  advisability  of  extending  the  use  of  so  val- 
Utible  and  abundant  a  stoi'k  of  fooil,  which  already  enters  largely 
intt*  the  diet  of  sinne  of  the  erwist  inhabitants  of  Great  Britain,  In>- 
Jaod,  and  the  Continent.  Betbre  being  cooke<l,  they  re«piire  to  l>e 
aoakjxl   in  water,  to  remove  their  sidinc   matter.     They  are  then 
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i towed  in  water  or  milk  until  tliey  become  tender  and  mucilaginous. 
•  ^Sometimes  they  are  piekltNl,  and  eaten  with  jK^jiiK^r,  vinegar,  and  oil, 
.  «3r  with  lemon-jnice.     The  eon8iun|*ti<)n  of  kiver  is  thiHight  to  Ije 

maaeful  in  scrofulous  affections  and  glandular  tumors. 
I  Sea-weedfi  are  eaten  by  the  Cliinesej  and  a  jelly  h  likewise  made 

by  them  from  the  leaves  of /rfc«jf  ("  Barravv*s5  Tmveli^  in  China," 

pp.  661-2). 

kit  may  be  mentioned  here  that  eertain  varieties  of  Lichen  are  eon- 
tned  as  fixKi.  Captain  Fi*anklin  and  his  party ,  in  their  voyage  to 
I  tue  Polar  Sea,  subsisted  prineipally,  during  a  jmrt  of  the  yc^r  18t>l 
(when  suffering  great  privations),  on  lichens  of  tlie  genus  (rifrophora, 
M*hieh  the  Canadians  term  tripe  de  roehe.  Under  this  diet,  liowever, 
[  the  party  l>ecarae  little  more  tluin  skin  and  bones,  and  after  a  time 
the  anpahttable  weed  Ix'camc  quite  nause<jus  to  all^  and  produwd 
bowel  eumpiaint  amongst  several  (**  Franklin*6  Journey/'  p»  403). 

I  CELERY. 

The  coranion  celery  (Apium  graveolerw)  is  a  native  of  Britain,  and 
in  its  wild  state  is  known  as  mnaUayej  whieh  grows  i'reely  by  the 
sides  of  ditches  and  in  marshy  places.  In  this  state  it  hfis  a  coarse, 
rank  taste,  and  i>e€uliar  smelL  By  cultivation  it  loses  its  acrid 
nature,  and  becomes  mild  and  sweet.  To  keep  it  white  it  is  excluded 
firam  light,  by  being  ciirthed  up  as  it  grows,  the  tops  of  the  leaves 
only  being  allowed  to  appear  above  the  ground.  Several  varieties 
of  the  plant  are  met  with.  Eaten  raw,  it  must  undoubttK^lly  be 
looked  upon  as  difficult  of  digestion.  It  is  frequently  stewed,  and 
is  employed  also  for  introducing  into  soups, 

SEAKALE. 

8ea-kale  {Orambe  maritima)  forms  a  hardy  plant,  which  grows  on 
the  seashores  of  various  parts  of  Britain  and  the  Continent,  It  has 
long  been  eaten  by  the  i\>mmou  people,  but  wa^  not  cuUivate<l  in 
gardcDS  until  tlie  eighteenth  century.  It  is  now  brought  to  a  high 
state  of  perfection,  and  is  one  of  the  moat  esteemed  of  vegetablt^. 
Properly  cooked,  it  is  delicate,  easy  of  digestion,  and  nutritii>us» 
Like  celery,  it  is  blanched  by  exclusion  from  light  during  its  growth, 
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and  unless  this  is  carefully  attenderl  to  tlie  shoots  acquire  an 
taste.     The  vegetable  is  l»iit  h'ttlo  known  on  tlic  Continent, 


ARTICHOKE, 


The  green  artichoke  constitutes  the  flnwer-head  of  one  of  the  fT?m- 
posikvj  viz.,  t!ic  Vifnara  i^co/i/mus^  which  is  a  native  of  the  south  of 
Kurope,  and  wna  intrcKluced  into  England  in  1548.  The  flower-head 
is  feathered  before  the  Howers  expand*  The  .^uceulerit  bitscj*  of  the 
leafy  smlc^  and  the  central  disk  lorni  the  edible  portion,  and  furnish 
a  del  icate-flavorefJ  vegetable. 

The  term  chard  is  applied  to  the  leaf-8talk.%  which  have  been 
blanchcil  by  tying  up  the  leaves  and  wrapping  all  of  thcin  over 
except  tbc  tops.  In  this  state  the  stalks  are  tender  and  white,  and 
are  sometimes  thus  preijan^l  for  the  table. 

The  flc>hy  receptacle  of  the  carline  thistle  {Ctxrlina  eauiej^eens)^  a 
native  of  the  soutli  of  Europe,  exceeds  that  of  the  artichoke  in  size 
and  is  said  to  tnpial  it  in  flavor. 

The  citrtfoon  (Ct/nara  carfhtncrUus)  also  yields  an  edible  article. 
The  plant  closely  ri^scmblcs  the  common  artichoke.  The  thick, 
fleshy  leaves  arc  blanchctl,  and,  when  C(H>ked,  taste  very  much  like 
the  artichoke.  It  is  not  much  used  in  England,  but  is  in  consider* 
able  rcqnest  on  the  Continent, 


A8PARAGUa 


I 


The  Affparfiffiis  ojicjnaiw  belongs  to  the  lily  tril>e,  and  in  its  wild 
state  is  a  seaeoast  plant.  It  is  a  native  of  Europe,  and  is  now 
extensively  cultivateil  aw  a  garden  vegetable.  The  young  shoots 
form  the  portion  that  is  eaten,  and,  by  cultivation,  tlicse  liave  l>een 
greatly  increased  iu  size  and  altered  from  their  original  condition. 
They  are  universally  estceme<:I  as  a  choice  and  deliciite  vegetable. 
They  contain  a  si>ccial  cry  stall  izablc  principle,  called  anparar^n^ 
which  possesses  diuretic  pro]>crties,  and  gives  a  peculiar  odor  to  the 
urine. 

Other  vegetable  pro+Iucts  are  sometimes  dresscil  and  eaten  in  the 
same  way  as  as[)aragus.  The  flower-stjdks,  for  instance,  of  the  Omi^ 
ihofjalma  pyrenaicum  are  used  as  asparagus  in  some  parts  of  Glouces- 
tershire, and  sold  in  Batli  under  the  name  of  Prussian  aspar 
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Tlic  stalks  of  the  mhify  are  likewise  sometimes  similarly  employed, 

and  also  the  leaf-ntalks  and  midribs  tjf  the  great  white  or  sweet  bed 

(Bda  clcla).     The  latter  h  deiiorninatc<]  bed  chard.     The  young 

I       shoolj*  of  one  or  two  species  of  Tiipha  are  eaten  bv  the  Cossacks  like 


ONIOX, 


The  onion  (AUium  c€pa\  like  the  asjiaragus,  althongh  differing  so 

nmch  from  it  in  its  dietetic  properties^  belongs  to  the  lily  tribe  of 

/►lants*     In  oommon  with,  but  to  a  hi^dier  decree  than,  the  other 

memljers  of  the  allium  .sjxHiies,  which  includes  also  the  gar! ie,  chive, 

shallot,  and  leek,  it  contains  an  acrid  volatile  oil,  which  possesses 

strongly   irritant  and  excitant  pro]>i_"rtii^.      Grown    in    Spain    and 

Other  warm  places,  the  onion  is  niikler  and  sweeter  than  wlien  grown 

in  colder  countries.     The  chief  use  of  the  onion  rearetl  in  our  own 

giirdens  is  as  a  condiment  or  flavoring  agent,  whilst  the  largo  onions 

imported  from  Spain  arc  suffi(nently  mild  to  lie  initen  a-?  an  ordinary 

vegetable^  and  ai*e  stewe^l  and  roasted  for  the  table. 


LETTUCE, 


L  The  garden  lettuce  (Laduea  satha)  is  a  !uir<ly  plant,  of  which  a 
P  ''great  number  of  varieties  exist.  It  is  suppose<l  to  Ix'  a  native  of  the 
£ast  Indies,  but  has  been  cultivated  in  Euro{)e  from  a  remote 
I  period  of  antiqnity*  Most  of*  the  kttnct^^  gn>wn  for  use  form  one 
j  or  other  of  two  kinds — -tim  anil  t'/ihbai/i'.  The  leaves  of  the  lor  me  r 
are  oblong  and  upright,  and  are  tied  together  for  tlie  pur|K>se  of 
l>eing  blanched ;  whilst  those  of  the  latter  are  rountkT  and  of  a 
more  spi'cading  character,  and  at  the  same  time  grow  nearer  to  the 
ground. 

The  lettuce  supplies  a  wholesome,  digestible,  cooling,  and  agreea- 
ble salad.  It  is  occasionally  made  use  of  as  a  boiled  vegetable.  It 
contains  a  milky  juic«,  espec^ially  when  the  plant  has  bi^en  allowed 
to  run  to  flower,  which  possesses  mild  soporific  properties,  and  is 
ci»lleete<l  and  inspissated,  and  used  as  a  medicinal  agent,  under  the 
name  of  ladtwariumj  or  Idlucc  oiAum, 
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ENDIVE, 

The  k^mVive  {Clehonum  ciufivla)  is  a  native  of  China  or  JapaBr 
and  was  iiitrtHloreil  into  Europe  m  the  year  1548.     It  is  larg<?ly 
usod  as  a  winter  salad.     It  is  less  tender  than  lettuce,  and  has  a  de- 
cidedly bitter  taste.     It  is  sometimes  stewed  and  eaten  as  a  axiked 

vegetable. 

CREaS. 

The  eonimon  or  garden  (*rcss  {Lepidinm  miivum)  is  a  native  of 
the  East»  but  has  been  cnltivated  in  our  gjirdens  since  1548.  The 
young  lmv«?s  are  ust^l  as  salad,  and  they  possess  a  pungent  and 
agreeable  flavor.  It  ranks  as  one  of  the  principal  of  the  small 
salads,  and  a  v^ariety  with  eurled  leaves  is  espeeially  esteemed, 

~  MUSTARD, 

li\Tiite  mustard  {Sinapw  alba)  is  a  native  of  Britain,  and  grows  in 

waste  places.  It  is  sown  in  ganlens,  and  forced  under  ghi-ss  for  the 
product  ion  of  a  small  salad,  which,  like  cress,  possesses  an  agreeable, 
pungent  flavor. 

RAPE, 

Sape  (Brasmea  napu^)  is  fi^equently  grown  and  used  as  a  substi- 
tute for  mustard  and  cress.  It  is  devoid,  Iiowever,  of  the  agreeable 
pungency  whicli  belongs  to  these  latter  articles, 

WATERCRESS. 

The  watercress  {NaMnrfinm  ojfiiunale)  is  a  creeping  plant,  wliich 
grows  in  slow-running  streams,  and  thrives  best  on  a  bottom  of 
sand  or  gravel.  It  is  a  native  of  almost  all  parts  of  the  w*orld,  and 
forms  a  favorite  and  wholesome  article,  which  is  seldom  out  of 
season.     There  are  two  varieties — the  green  and  brown. 


The  young  sho<its  of  the  common  poke,  or  American  grape  {Ph^ 
iolacca  decandia\dXQ  eaten  by  tlie  natives  of  America  and  the  West 
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Indies  as  a  vegetable,  and  in  Austria  the  plant  is  cultivated  for  the 
same  purpose  (*'  Baird's  Cyclo.  Nat.  Scl")» 

The  leaves  of  the  common  daisy  are  iisetl  as  a  pot-licrb  in  some 
countries  (**  Baird's  Cveio.  Nat.  Sci/')* 

The  large  purple  flowers  of  the  Abut  Hon  cmulenhim  (called  in 
Brazil,  Benyao  de  Dios)  are  dre^^ed  and  eaten  with  tht^ir  fcKxl  by 
tiie  inhabitants  of  Rio  de  Janeiro  (*'  Baird^s  Cyclo.  Nat.  Sei/'). 


FRUITY  PRODUCTS  CONSUMED  AS  VEGETABLES, 

CUCUMBER. 

The  common  cucumber  (Citmtmt^  sattrtm)  is  a  native  of  the  south 
of  Asia,  but  hits  long  l>ecn  cult iva toil  in  all  civilized  conutries.  It 
furnishes  a  fleshy  fruit,  which  forms  an  c<lib)c  product.  It  is  grown 
both  in  the  open  air  and  under  ghiss,  the  fruit  varying  in  size,  ten- 
derness, and  flavor,  accimliugly :  tliat  which  is  forced  or  grown 
fjnickly  possessing  choicer  qualities  than  that  which  h  grown 
©lowly. 

Cucumber,  in  the  raw  state,  must  be  looked  upon  as  a  cold  and 
indigestible  article;  and  it  is  apt  to  disagree  with  many.  Stewed,  it 
forms  a  light  and  wholesome  vegetable. 

Young  cucumbers  arc  pickled  in  vinegar  and  ndlcd  gherkim. 
In  this  state  they  form  an  agreeable  relish  at  a  meal,  and  serve  to 
give  zest  for  other  food, 

A^EGETABLE   ilARROW. 

Vf^etable  marrow  r^onstitutcs  tlu^  fruit  of  the  CurHrhifa  orifera, 
which  is  supposed  to  be  only  a  variety  of  tlic  pinnpkin.  It  was 
iatrTMhiced  into  Europe  at  the  commencement  of  the  jiresent  centur}^, 
ami  is  now  extensively  cultivutctl  in  EnglarKh  It  is  dressed  in  va- 
riuus  ways,  and  its  name  is  derived  from  the  soilness  of  its  fleshy 
J^ubstance,  It  forms  a  del  irate- flavored  and  easily  digestible  vege- 
table, but,  on  account  of  its  highly  succulent  nature,  its  nutritive 
value  is  very  low. 
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Thr  |)iiaipkiii  {(^icurbifa  pepo\  and  mdon-piimpkin,  or  squash 
{Cucnrhita  vuiopcpo)^  form  articles  of  an  allied  nature  to  the  vege^ 
table  manxAv,  which  arc  sometimes  used  as  food, 

TOMATO. 

The  Tomato,  or  love-apple  {Solmutm  Itfcopt'rslcum),  h  a  native  of 
South  America,  and  wa.s  intrudiieed  iJito  Kun>f>e  in  1596.  The 
ri[>c  fruit  is  ust*d  in  various  wayn,  and  has  an  agreeable  acidulous 
ta.'^te.  It  i^  more,  perhaps,  iis  a  relish,  tlian  for  itj^  nutritive  value, 
that  it  is  useful,  and  its  p(i|Hilarity  has  rapidly  inerea.Ki'd  of  late.  In 
the  unripe  state  it  is  said  to  make  an  excellent  piekle.  In  America 
it  is  very  largely  yRe<l,  being  eaten  raw  as  a  salad,  or  dimply  stewed; 
it  is  also  extensively  used  in  the  riianufaeture  of  ^om«/o  htchup.  Of 
late  years  an  important  industry  has  sprung  up  of  "canning"  toma- 
toes, by  partially  cooking  them  and  preserving  them  in  hermetically 
scaleil  cans. 

A  variety  of  the  Sokmum  nielongena^  or  egg-plant,  yields  a  fruity 
prmluct,  known  as  the  e(/f/-apph\  auber(flne^  or  brinjaL  This  is  of 
an  clon)rate+l  form  and  purple  color.  It  is  scmiewhat  largely  eaten 
on  the  Continent,  and  to  some  extent  also  in  England ;  but  it  is  dry 
and  spongy,  and  ilevoid  of  the  agn^able  qualities  belonging  to  the 
tomato.  In  Ameriai  it  is  a  favorite  vegetable,  l>eing  usually  sliced 
and  fried. 


ESCULENT  FUNGI. 

The  fungi  are  low  vegetable  products,  which  are  characterized 
chcmicidly  by  the  large  amount  of  nitnjgenous  matter  they  contain. 
In  this  resjiect,  indtx-d,  tliey  are  closely  allied  to  animal  substances. 
On  the  Continent  a  ctmsidenible  number  of  varieties  are  consumed; 
hut  in  England,  from  susjiicion  of  the  j5oss«»ssion  of  dangen>us  prop- 
erties, the  selection  is  restrietcil  mainly  to  three,  viz.,  the  mu^hroom^ 
marflkf  and  trujffe.  The  following  is  the  chemical  composition  of 
these,  according  to  the  analyses  of  Payen  : 
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Composition  of  edible  fungi  (Payen). 


Nitrogenous  matter  and  traces  of  i 
lulphur,          .        .        .        .J 

Mushrooms. 
4.680 

Morelle. 
4.40 

White  truffles. 
9.958 

Black  truffles. 
8.775 

Fatty  matter,     .... 

0.896 

0.56 

0.442 

0.560 

Cellulose,    dextrin,    saccharine  \ 

matter,  roannite,  and   other  v 

8.456 

8.68 

15.158 

16.585 

non-nitrogenous  principles,  .  J 

Salts  (phosphates  and  chlorides  • 

of  the  alkalies,  lime  and  mag- 

0.458 

1.86 

2.102 

2.070 

nesia),  silica, 

Water, 

91.010 

90  00 

72.840 

72.000 

100.000       100.00         100.000  100.000 

In  the  dried  state,  Payen  remarks,  mushrooms  contain  52,  morelles 
44,  white  truffles  36,  and  black  truffles  31  per  cent,  of  nitrogenous 
matter. 

MUSHROOMS. 

The  Agaricus  campestris  constitutes  the  common  edible  mushroom. 
It  is  found  springing  up  spontaneously  in  our  pastures  during  the 
months  of  September  and  October,  and  is  cultivated  in  beds,  and 
thence  obtainable  all  the  year  round.  It  is  a  native  of  most  of  the 
temperate  regions  of  both  hemispheres.  It  produces  a  spreading 
filamentous  or  threadlike  underground  structure,  called  the  myce- 
lium or  spawn.  From  this,  little  tubers  spring,  which  rapidly  en- 
large, and  grow  into  a  stalk,  bearing  at  its  summit  a  rounded  head, 
which,  in  a  short  time,  expands  into  a  pileus  or  cap.  This,  which 
forms  the  edible  portion,  constitutes  the  fructification,  and  presents 
upon  its  under  surface  a  number  of  parallel  plates  or  gills,  that  bear 
the  sporules  of  the  fungus. 

Mushrooms  are  employed  for  flavoring,  and  as  an  occasional  deli- 
cacy, rather  than  as  a  common  article  of  food.  Although  difficult 
of  digestion,  and,  therefore,  not  adapted  for  the  weak  stomach,  yet 
by  most  healthy  persons  they  may  be  consumed  without  proving 
hurtful.  Sometimes,  however,  probably  from  idiosyncrasy  on  the 
part  of  the  individual,  they  give  rise  to  more  or  less  serious  derange- 
ment. They  are  eaten  in  the  fresh  state,  either  broiled,  baked,  or 
stewed,  and  are  also  preserved  by  pickling.  The  young  or  button 
mushrooms  are  used  for  the  latter  purpose.     Ketchup  (besides  being 
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made  fi*om  the  walnut  and  the  tomato)  is  prepared  from  their  jmoe, 
fluvored  with  salt  and  uroniatics. 

The  rer^Lniililance  between  mushrooms  and  toadstools  is  so  close, 
that  serious  eonsequences  have  arisen  from  the  wrong  fungus  having 
been  eaten.  It  is  not  easy  to  give  preeise  rules,  that  will  serve  to 
distiuguisli  the  wholesome  from  the  poisonous  article;  but  as  af- 
fordhig  8ome  aj^sistanoe,  the  Ibllowing  partieulars  bearing  on  the 
point  may  be  furnished.  Mushrooms,  when  young,  are  like  a  small, 
round  button,  with  the  exterior  of  iMith  the  stalk  and  head  white. 
As  they  grow  larger,  they  expand  into  a  flat  or  diseoidal  form,  and 
the  gills  underne^ith  are  at  fii^t  of  a  pale  flesh  color,  but  aflerwards 
becM>me  dark-brown  or  blackish.  The  skin  upon  the  top  of  the  cap 
or  disk  peels  off  easily.  Tlie  flesh  is  white,  eoinjmct,  and  brittle — 
not  soft  and  watery.  They  have  an  agreeable  odor,  and  grow,  for 
the  most  part,  in  closely  fed  pastures — rarely  in  woods.  Toadstools, 
on  the  otiier  liand,  grow  freely  in  woods  and  shady  i>laces.  They 
have*,  in  gcnt-ml,  an  unpleasant  smell,  and  the  gills  are  of  a  brown 
color.  A  sure  test,  says  Dr.  Chri^tison,  of  a  poisonous  fiingiis^  is  an 
a>?tringent,  styptic  taste,  and  perhap,  also,  a  disagreeable,  but  cer- 
tainly a  pungent  otlor.  He  sjiys,  also,  that  most  fungi  which  have 
a  warty  cap,  and  more  especially  if  there  be  fragments  of  membrane 
ad  h  er  i  n  g  t  o  t  he  i  r  u  p]  >er  s  n  r  face,  are  jkj  isc^  no  ns.  Thee  ffec  ts  prod  uccd 
by  the  jxjiso nous  fungi  are  of  a  narcotico-aerid  nature;  sometimes 
coma  has  l>een  noticetl  as  the  prcHloniinant  symptom,  at  other  times* 
the  symptoms  have  been  allictl  to  those  of  cholera.  Sometimes,  also, 
the  effects  have  come  on  within  a  few  minutes  after  the  fungi  have 
been  eaten,  whilst  at  other  times  they  have  been  delayeil  for  seveml 
hours.  Recovery  haK  generally  occurred  after  a  longer  or  shorter 
period,  but  some  few  instane<:*s  of  fatal  result  are  on  reconl.  Some 
persons,  as  already  mentioned,  arc,  through  idiosyncrasy,  injuriously 
affe<'ted  l>y  the  onlinary  c*tlible  mushrooms,  Imt  the  effects  are  ustt- 
ally  eonfinefl  to  vomiting,  purging,  and  colic. 


THE  MORELLE. 

The  common  morel le  (Morrhrna  rmHlenia)  is  usually  imporll 
from  the  Continent,  th(»ngh  forming  a  native  of  this  country.  It 
is  kejit  in  a  drit*d  state,  and  sold  at  Italian  wirehouses,  and  by  the 
herbalists  at  Coveut  Garden.     In  tlie  firesh  state  it  consists  of  a  hoi- 
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low  stem  and  rountkil  hond  wntinuous  with  each  other.     It  enters 
as  a  flavoring  iiigrLHlieiit  int<i  noine  miide  <lishi^,  and   is  sometimes 
rftlso  stewed  and  eaten  j^eparately,  like  the  ranshroijm. 


TRUFFLES. 

The  tniffle  forms  a  subterraneijua  fungus,  whieli  never  appears 
above  the  siirfiiee.     It  grows  in  hght,  dry  soils,  and  is  ibnud  in  sev- 
eral parti^  of  England:   more  esj>feiully  on  the  down,^  of  Wihshire, 
Uami>^hire,  and  Kent,     It  is  moix.^  jilentifnl   in   France,  and  tliere 
acquires  a  larger  size  and  choicscr  flavor.     The  mo«^t  e8teenie<i,  on 
aoCQUnt  of  the  richness  of  their  aroma-,  are  those  whieli  are  obtained! 
from  the  oak  foi'est.s  of  Perigord.     There  are  three  varietier> — the 
blacky  white,  and  ixni  or  violet.     The  hitter  18  rare,  antl  of  the  two 
former  the  blaek  is  lield   in  by  far  the  higher  rej»ute.     The  wliite, 
adeeil,  is  considere<l  of  tL-oinpiiratively  little  vahie.     To  be  in  per- 
tion,  truiUes  should  be  ijuite  fresh,  much  of  their  aroma  being 
lost  by  keeping.     The  black  truflle  is  nodulated  on  the  surface,  and, 
as   met  with  in  the  market,  varies  in  size  from  that  of  a  fill>ert  or 
plum  to  that  of  the  fis't.     Internally,  it  is  marbled  witli  wliite,  fila- 
tuentous  streaks,  which  have  been  regarded  as  eootitituting  a  sort  of 
myceliura. 

As  tiiey  do  not  appc'ar  iibove  the  surface,  tliere  is  nothing  to  indi- 
cate the  locality  of  their  growth,  hut  tlieir  odor  enables  them  U*  be 
9centt?d  out  by  animals  eniplr>yed  for  the  purpose.  In  England  dogs 
^are  trained  for  this  work.  They  scratch  and  bark  over  the  spot 
where  they  grow,  and  then,  men  dig  them  out.  In  France  pigs  are 
used  in  the  same  way*  This  animal  api>ears  to  be  verj'^  fond  of  tbeni, 
and  on  dist^^^vering  their  situation  turns  up  the  ground  with  its  snout 
in  search  of  them. 

Truffles  are  considered,  particularly  ou  the  Continent,  an  article 
of  the  givatesl  *lelicacy.  Tlieir  firm  and  tougiiish  a)nsistence  reiMlers 
them  iuiligestible,  but  they  are  <.steemeil  ihr  the  sake  of  their  pecu- 
bar  aroma.  They  are  seldom  eaten  alone.  They  are  otYen  used  aa 
a  stuffing,  and  form  also  a  frapient  ingredient  of  made  dishes,  besides 
being  employed  to  flavor  gravies  and  sauces* 
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FRriTS, 


The  terra  fruit,  in  botanical  language,  signifies  the  seed,  with  its 
surrounding  structures,  in  pn>gresi«  to,  or  arrived  at,  maturity.     In 

a  popular  and  dietetic  son.^e,  it  has  a  nif>rp  liuiited  signification,  and 
refer's  in  a  gcnrral  way  only  to  such  priKluft  wlicti  usetl  in  the  man* 
ner  of  a  des^sert.  Botaniailly,  wlieat,  peas,  l)ean&i,  Ac,  oon^tttute 
fruits,  hut  popularly  the  term  is  restricted  to  articles  like  apples, 
jx^ai'i'y  pluuLs,  grapes,  ikv. 

Fruits  con&i>^t  of  two  parts — the  me^i,  and  uliat  is  tecJinif^lly 
ctdled  the  ^}enearp.  The  latter  eoniprise?i  that  which  surniunds  the 
Hee*l,  and  is  c*imj)nse<I  of  the  rpicarp — the  external  integument  or 
skin  ;  the  nulucarp  or  itutumcn — the  inner  coat  or  shell  ;  ami  the 
sarcocarp  or  nu!«oeurp — the  intermetliate  part^  which  genenilly  pos- 
»eri8<>^  a  oii^re  or  Ic^^s  fleshy  cnnsistciife.  It  is  the  sarc(x;arp  which 
forms  the  edible  succulent  jtnrtitm  of  the  fruit. 

The  flower,  and  theuet*  the  fruit,  is  formal  from  modifications  of 
the  leaf,  and  in  an  early  stage  the  frnil  h  f/rren,  and  exhibits  much 
the  same  chemiail  com  position  and  general  tH:)miM»rtment  a**  the  leaf. 
It  i^  only  as  maturity  Mlvauees  that  its  special  characteristics  become 
developed.  At  first,  like  other  green  parts  of  the  plant,  it  absorbs 
and  dcami|w>st>^  tlic  carbonic  acid  of  the  atmosphere  under  the  in- 
fluence of  light,  liberating  oxygen  and  assimilating  the  carbon. 
During  itg  pr<>greas,  it  inci-easei*  more  or  less  rapidly  in  bulk  and 
weight ;  and,  as  it  approaches  maturity,  it  lows  its  green  color, 
becomes  brown,  yellow,  or  reil,  and  no  longer  nets  on  the  air  like  the 
leaves,  but  on  the  contrary  absorbs  oxygen  and  gives  out  carbonic 
acid.  As  this  proi-r«<s  advamx^s,  s(mie  of  the  proximate  princn)ilc^ 
amtaineil  in  the  unripe  fruit,  particulurly  the  vegetable  acids  and 
tannin,  in  part  disappear,  apparently  by  oxidation,  and,  thus,  it 
becx)mes  less  sonr  smd  iLstrin«:cnt.  At  the  ^lanie  time  the  starch  un- 
dergoes transformation  into  sugar;  and  the  insolnl>le  [lectose,  into 
pectin  and  otiier  soluble  pnl)Htan<?es  of  allied  iHMH|Kt*ition  and  having 
more  or  leas  of  a  gelatinous  character.  The  tVnit  in  this  way  arri%'€8 
at  a  state  of  [M'rfcTtiou  tor  eating.  Oxidation,  however,  still  advance 
and  now,  the  sugar  and  remaining  acif|  become  destroyed,  giving 
rise  to  the  loas  of  flavor  which  occurs  after  the  full  ripcn<fl  state  has 
bec^n  attained  and  dcterionition  has  set  in.  Finallyj  if  the  ciMingcs 
are  allowixl  to  jiursui'  tiicir  orilinary  conrsc,  the  pericarp  undergott 
decay,  and  the  seed  is  set  free. 
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The  agreeable  taste  of  fruits  partly  depends  on  the  aroma,  and 
partly  on  the  existence  of  a  due  relation  between  the  acid,  sugar, 
gom,  pectin,  &c.,  and  likewise  between  the  water  and  the  soluble 
and  insoluble  constituents.  Luscious  fruits  like  the  peach,  green- 
gage, and  mulberry,  which  seem  to  melt  in  the  mouth,  contain  a 
very  large  proportion  of  soluble  substances.  A  due  pro^wrtion  of 
gum,  pectin,  and  other  gelatinous  substances,  serves  to  mask  the 
taste  of  the  free  acid,  if  present  in  a  somewhat  large  proportion  as 
compared  with  the  sugar.  Such  is  the  case  with  the  peach,  apricot, 
and  greengage,  which  contain  but  a  small  amount  of  sugar  as  com- 
pared with  the  free  acid,  but  a  large  proportion  of  gum  and  pectous 
substances.  The  sour  taste  of  certain  berry  fruits,  as  the  currant 
and  gooseberry,  arises  from  the  presence  of  a  considerable  quantity 
of  free  acid,  with  only  a  small  amount  of  gum  and  pectin  to  disguise 
it.  By  cultivation,  the  proportion  of  sugar  may  be  increased  in 
fruits,  as  is  instanced  by  the  difference  existing  between  the  wild  and 
cultivated  strawberry  and  raspberry.  (Watts's  "Dictionary  of 
Chemistry,"  Art.  Fruit) 

Fruit  forms  an  agreeable  and  refreshing  kind  of  food,  and,  eaten 
in  moderate  quantity,  exerts  a  favorable  influence  as  an  article  of 
diet.  Its  proportion  of  nitrogenous  matter  is  too  low,  and  of  water 
too  high,  to  allow  it  to  possess  much  nutritive  value.  It  is  chiefly 
of  service,  looking  at  the  actual  material  afforded,  for  the  carbo- 
hydrates, vegetable  acids,  and  salts  it  contains.  It  enjoys  lo  a  high 
d^ree  the  power  of  counteracting  the  unhealthy  state  found  to  Ix* 
induced  by  too  close  restriction  to  dried  and  salted  provisions.  The 
preserved  juice  acts  in  this  way  equally  as  well  as  the  fresli  fruit,  and 
the  juice  of  certain  fruits,  the  lemon  and  lime,  for  instance,  as  is  well 
known,  is  specially  and  largely  used  for  its  antisi^orbutic  efficacy. 

Whilst  advantageous  when  consumed  in  moderate  quantity,  fruit, 
on  the  other  hand,  proves  injurious  if  eaten  in  excess.  Of  a  highly 
succulent  nature,  and  containing  free  acids  and  principles  j)rone  to 
undergo  change,  it  is  apt,  when  ingested  out  of  due  proportion  tft 
other  food,  to  act  as  a  disturbing  element,  and  excite  deranj^einent 
of  the  alimentary  canal.  This  is  jmrticularly  likely  to  occur  if  eaten 
either  in  the  unripe  or  overripe  state :  in  the  former  i'i\ii{},  from  tlie 
quantity  of  acid  present ;  in  the  latter,  from  its  strong  tendency  to 
ferment  and  decom|K>se  within  the  digestive  tract.  The  prevalence 
of  stomach  and  bowel  disorders,  noticeable  during  the  height  of  the 
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fruit  season,  afforcltt  proof  of  the  inconveniences  that  the  too  free  use 

of  fruit  may  give  rise  to. 

Tiio  effbct  of  fruit  is  to  diminish  the  acidity  of  the  urine.  The 
alktdine  vegetable  salt8  which  it  contains  Ijetrouie  dee<:>nii>osed  in  the 
systenij  and  converted  into  the  carbonate  of  the  alkali^  which  poHsc^  ■ 
off  with  the  urine.  By  virtue  of  this  result  the  employment  of  fruit 
is  calcuhitcNl  to  prove  ad%iintap;c*(>us  in  gout  and  other  eases  where 
the  urine  shows  a  tendency  to  throw  down  a  deposit  of  lithic  acid.      ■ 

In  the  following  deneription  <if  fruit^^  no  strict  cla-s^ifiration  will 
be  attempted.  There  are  some  frtiits,  however,  that  admit  of  being 
conveniently  grouped  together,  and  thene  will  be  made  to  follow 
each  other.  The  pomaemn^  gi'onp,  (or  instance,  forms  a  natural  as- 
semblage, and  includes  the  apple,  [>ejir,  quince,  ttc.  The  orange  or 
eitron  gixmp  inclodes,  liet^ideis  tlie  orange  and  citron,  tlie  lemon, 
lime,  gliaddock,  antl  pomelo.  DnipmmmM  fruits  are  those  pix>vided 
with  a  hard  stone,  surrounded  by  a  fleshy  pulp,  such  ai*  tlie  plum, 
pearh,  cherry,  olive,  date,  &t\  Fruits  \A'  the  haceate  or  bvrrn  kind 
tNimprise  the  grape,  gooseberry,  currant,  cmnljerry,  barberry,  and 
othei^s.  Strawberries,  raK[>berrie8,  blackberries,  and  multKTries, 
although  in  name  comiKJUnded  of  the  word  l>erry,  constitute  a  fruit 
of  quite  a  different  nature. 

THE  APPLE. 


The  apple  (Pifrus  maltis)^  and  of  which  there  are  now  very  nu- 
merous varieties,  is  derived  by  cultivation  fnim  the  wild  crab,  a 
native  of  Britain,  and  other  pnrts  of  Euro|>e.  The  smallest  apples 
grow  in  Siberia,  and  the  largest  in  America*  where  many  new  va- 
rieties have  originate*!,  and  the  fruit  hiLs  attaiTM*<l  its  highest  perfec- 
tion. Their  Newtown  pippin  iti  considered  by  the  Americans  to 
stand  at  the  head  of  all  ap|)les,  native  or  foreign. 

The  apple  forms  one  of  the  most  useful  and  plentiful  of  British 
fruits.  It  is  intrtxluecil  into  tarts  and  puddings,  Ixjsides  l>eing  em- 
ployed at  the  dcKscrt  table  and  made  into  sauce,  preser\'e,  and  jelly* 
It  also  furnishes  the  fcrmente*!  beverage  calle«l  eider.  Verjuice  is 
the  fermented  juice  of  the  crab-ap]>le. 

In  a  raw  state  tliL*  apple  must  not  be  looketl  ujion  as  easy  of 
digestion*  In  a  cooked  stiite,  however,  it  is  light  and  digestible. 
Il4>a'<tt-'d    applet   exert   a   slightly    laxative   action,   and   are   often 
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employed  as  an  agreeable  means  of  overcoming  hahitnal  coriBtipa- 
tion. 

Larp:e  quantities  of  nj)ple.s  are  dried  and  flatteneil  in  Amerit-a  and 
Normainly^  pnRlueing  what  are  known  as  **  bitHns  '*  and  *^  Nor- 
mandy pippins,"     These  are  prepared  for  use  by  etewmg. 


Composition  of  apples  (Fresenius). 

SOLUBLK   MATTKH—  WhlU-  dcMeit. 

8ugur, 7.58 

Fre«'  Acid  (reduced  to  equivalent  in  miilic  add),   .        .        ,  ],(>4 

Albuminous  substnnccd}  ...♦*..  0.22 

Fectous  iubitances,  &c., 2.72 

Ash, 0.44 

IiraOtUBLB  MATTEB — 

Seedf 0  38 

Skin*,  Ac. 1.42 

PoctosB, 1.16 

^AmH  from  inmlubte  matter  included  in  weiffhU^vefi]t  .         .  [0.03] 


Watkr, 


85.04 


L 


100.00 


THE  PEAR. 


The  pear  (Pt/rus  emiimunis\  like  the  apple,  is  indigenous  to  this 
conntrt",  but  the  wild  pear  is  a  very  insignificant  fruit.  It  flourishes 
in  a  warm,  moist  atmosphere,  and  Jersey  is  oonsidered  to  Lie  the 
most  favorable  situation  for  its  growth  in  all  Europe.  There  is  a 
larger  number  of  varieties  of  the  [)ear  than  of  the  ajiple.  The  jar- 
gonelle, bergiiniot,  and  Beurre  form  three  of  the  moi?t  highly  ea- 
I  teemed  varietie?^.  The  fruit  is  chiefly  used  for  dessert,  but  is  also 
stewed  and  made  into  eorajiotc  and  marmalade.  Perr)^  is  obtained 
from  the  fermented  jniee.  The  best  varieties  of  pear  form  a  very 
choice  and  delicate  fruit,  and  when  in  proper  eondition  for  eating,  it 
is  soft  and  more  digestible  than  the  apple.  Hard  pears,  to  be  ren- 
dered wholeijome,  require  to  be  subjected  to  cooking. 
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Cmnpoitition  of  pears  (Fresenius)* 

Hwmt  red. 

Soluble  mattbr —  , *- , 

SiigRT,         . 7.000        7.»40 

FrtiG  iicid  (reduced  to  equivalent  tn  inuljc  ncid),         ,  0  074        trace. 

Albiuiiin^ms  fubatRncea, 0'2f,Q        0,237 

PectouB  substances,  &c., 3.281         4,40^ 

Aah,   .        < 0,285        0.284 

IirsOLUBLK  MATTER — 

8**ed&, 0.890    ) 

Skins  «SwJ.,.         . 8  420    )    ^'^^^ 

Pcctose, 1.340         0j;05 

lAnh/rom  in»ulubU  matter  inclndfd  in  weights  ghien\^  [0,060]     [0.049] 

Wat£R,    ,.*,,.....  88.960      83.007 

im.om   ]  00.000 

THE  QUINCE. 

The  quince  {Ptftm  mfdoma  or  Oifdoma  vnlgans)  was  eultivate*!  by 
the  ancient  Greeks  and  Koamns,  ami  is  now  grown  throughout  tcra- 
perate  cliniates.  TIjc  fruit,  which,  like  the  apple  anJ  ]>ear,  l>elong8 
to  the  panmoe43u.s  grnuj),  is  in  some  varieties  glubuse,  in  uthei^  j)ear- 
sha|>ed,  and  ha-s  a  rich  yellow  or  orange  color,  with  an  agreeable 
odor  taken  singly,  but  a  .strong,  distigreeahle  smell  wlicn  stowed 
away  together  in  quautit\^  In  Persia  it  ri|>eTis  so  as  to  be  eatable 
in  a  raw  state,  but  in  Euroi>e  it  never  ripens  sufficiently  to  allow  of 
xtB  being  eaten  previous  to  being  e^)oked.  It  is  stewal  with  ^ugar^ 
and  fn'quently  adiknl  to  ap[)le  tarts,  tiie  flavor  of  which  it  greatly 
improvtis.  Tt  also  luruishcs  an  excellent  marmalade — ^a  preserve 
which  tukt^  its  name  from  the  Portuguese  word  for  qui  nee — niarmelo. 
The  seeds  are  employed  for  the  mucilage  they  yield. 

THE  MEDLAR. 

The  medlar  {ifeHpUm  fjemuinka)  is  a  luitive  of  various  parte  of 
Europe,  and  grows  wild  in  Grt^at  Britain.  The  fruit,  which  is  only 
eaten  when  i(s  ttnigli  |)ulp  haii  become  soft  by  incipient  decay,  has  ft 
very  peculiar  flavor* 


THE  8ERVICE. 
The  service  {Pyrus  domedica  or  Sorbiw  domedica)  is  a  native 
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THE  ORANGE. 


Italy,  Germany,  and  Franoe,  aiid  has  bei^ii  found  wild  in  Eiigltind. 
The  fruit  hag  a  peculiar  at*id  flavor,  and  U  not  cx>nsumed  till  it  has 
reached  an  ovL"rri|iened  stiiie.     It  is  not  much  eaten  in  Englaiid,  as 

ir " "■"■■■  ^ . 

^^HBie  common  or  sweet  orange  ( Cdrus  aMrantlum)  is  supposed  to  be 

^T^tive  of  the  eastern  and  central  parts  of  Asia.     It  does  not  appear 

t^i  have  been   known  to  the  Greeks  inul  Romans,  and  was  probably 

introdnix^d  into  Italy  in  the  fonrtet^nth  century,  above  a  thousand 

years  after  the  eitron» 

The  orange  is  one  of  the  mogt  useful  and  agreeidjle  of  common  fruits. 

t;is  exceedingly  grateful  and  refreshing  to  the  palate,  and  in  the 
|>e  state  is  so  little  likely  to   tMix'asion  disorder  lus  to  be  admissible 
uder  almost  every  condition  both  of  sickut^is  and  of  health* 
Several  varieties  of  orange  exist.     The  fi*Uowing  are  the  chief 
leountered  in  orilinary  use.     The  Portugal  or  Lisbcm  oninge,  which 
chanieterized  hy  the  thick riess  of  its  rind,  is  the  most  common  of 
all.     The  China  orange,  which  is  said  to  have  btH'u  lirought  by  the 
Portuguege  from  China,  has  given  rise  to  the  St.  Michael's  ai^  a  snbva- 
dety,  and  this  is  one  of  tlie  most  highly  esteemed  on  account  of  its 
^eet  and  abundant  jnice.     It**  rind  is  smooth  and  thin.     The  Mai* 
or  blood  orange  is  remarkable  for  the  blood-red  color  of  its  pulp, 
lie  Tangerine  orange  is  small  and  flat,  and  valued   cliicfly  for  the 
prima  belonging  to  it.     The  pwl,  parttenlarly,  is  charged  with  a 
f  quantity  of  volatile  oil  hMlginJ  in  round  or  vesicular  receptacles, 
^isily  diseenrible  beneath  the  outer  surface,     The   egg   orange  is 
known  by  its  oval  shape.     Tlie  Majorca  orange  is  seedless. 

The  swx^t  omnge  is  pretty  largely  used  by  the  cook  and  confec- 
tioner, as  well  as  lieing  consumed  jus  a  fn?sh  fruit. 

The  StTille  or  f/tffer  ovanfje  (i ItfUH  vuhjarm)  is  (characterize*!  bv  its 

taste  and  the  amount  of  aromatic  volatile  oil  containe*]  in  its  rind. 

It  IS  trK)  bitter  to  be  agrec*able  for  eating  in  the  raw  state.     It  fornis 

the  Ijest  kiud  of  orange  for  making  wine  and   marmalade,  and,  for 

^thcse  purposes,  it  is  extensively  empk*ycib     The  rind  is  usetl  for  its 

^■romatic  bitterness  as  a  stomachic  and  tonic,  and  also  eimply  as  a 

^^pvoring  agent.     The  flavor  of  Cunif*oa  is  derivtMl   from  it.     The 

^Hest  oraiJ^-flower  water  is  distilled  from  the  flowers  of  this  variety 

of  the  orange  phmt. 
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THE  LEMON. 

The  lemon  (CMrun  Umonlum)  h  a  native  of  the  north  of  India, 
The  fruit  is  oblong,  wrinkkil  or  furrowed,  and  of  a  pale  yellow  c*olor. 
In  the  common  variety  the  pulp  is  very  acid,  but  in  the  variety 
called  the  sjweet  lemon  the  juice  is  sweet. 

Ijemoas  are  extensively  usfetl  to  give  flavor  to  many  articles  of 
food.  The  juice  possie^ses  %*aluable  antiscorbutic  proj)erties,  and 
made  into  lemonade  constitutes  one  of  the  ino<^t  iwpular  of  refreshing 
beverages.  The  rind  contains  a  volatile  oil  and  hitter  principle 
which  renders  it  useful  as  an  aromatic  and  storoacliic.  In  a  candied 
state  it  \b  enii»loyed  as  a  dessert  and  in  confectionery.  The  fruit  is 
oocasioually  made  into  wine  m  the  same  ^ay  as  the  orange. 

THE  aTROX. 

The  fruit  of  the  citron  tree  ( Oitru^  medico)  is  larger  and  less  suc- 
culent than  the  lemon,  and  of  a  strt^ngly  aeid  taste.  The  peel  is 
very  thick  and  the  surfacx!  warty  and  fiirroweil.  The  citron  is  not 
suitable  for  eating  in  the  natural  state,  It«  juice  mixed  with  water 
and  sweetencnl  forms  an  excellent  refrigerant  and  antiscorbutic  drink- 
It??  [)eel  is  candied  in  the  same  way  as  that  of  the  orange  and  lemon, 

THE  LIME. 

The  common  lime  {Cltms  aeida)  is  a  native  of  India  and  China, 
but  has  long  been  cultivated  in  the  West  Indies  and  the  fH>uth  of 
Euro|>e,  The  fruit  is  similar  to  the  lemon,  but  smaller  in  size.  It 
has  a  thin  rind  and  an  extremely  acid  juice,  which  is  largely  used 
for  its  antiscorbutic  virtue.  The  sweet  lime  (OYnu?  linwtta)  is  a 
variety  cultivated  in  the  south  of  Euroj>e,  which  has  a  pulp  of  a  less 
acid  nature, 

THE  8HADD0CK, 

The  fruit  of  the  shaddock  (O/riu*  deonmana)  is  large,  and  from 
the  thickness  of  its  skin  will  keep  longer  on  sea-voyages  than  any 
of  the  other  sprx^ies  of  citrus.  The  pulp  is  of  a  mixed  red  and  white 
color  and  has  a  m*>4]cnite1y  acid  taste.  It  forms  a  pleasant  refresh- 
ing fruit  and  is  frequently  made  into  a  preserve. 
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THE  POMELO. 

The  pomelo  or  poinpt*lmac>*?e  [C'drus  pom]}e!moos)  dof^ely  resem- 
bles^ tlie  ssluiddoek,  of  wliieli  it  is  sometimt^  regarded  as  a  variety. 
Its  flavor  18  pleasant  ami  approaelien  that  of  the  orange.  It  is  this 
fruit  which  is  soraetinies  sold  in  the  London  shop«  as  the  "  forbidden 

THE  POMEGRANATE. 

The  pomegranate  {Punka  ffranata)  has  been  cultivated  in  Asia 
from  ancient  times,  and  has  long  been  naturalised  in  the  south  of 
£urope.  Tlie  fruit  is  of  al>out  the  size  of  a  large  orange,  and  pos- 
' Besses  a  thick  leathery  rind  *A'  i\  tine  gulden  yellow  color  with  a  rosy 
tinge  on  one  side.  The  central  part  is  composed  of  cells  filled  with 
numerous  seeds,  each  of  whicli  U  surroundrtl  with  |»ulp  and  sepa- 
rately inclosed  in  a  thin  raenibrane.  The  pulp  has  a  sweetish, 
stypttCj  and  slightly  bitter  taste.  The  rind  is  much  more  strongly 
astringent,  and  is  sometimes  used  in  medicine  on  account  of  this 
property.  The  fruit  is  also  sometimes  employed  lor  its  refrigerant 
and  mildly  astringent  qualities. 


THE  PLUM. 

The  common  plum  (Pmmt^  ffomeMu^a)  is  sup|K)setl  to  be  a  native 
of  Asia  Minor,  but  it  has  long  Ikx^u  naturaliztnl  in  England.  The 
wild  sloe  {Prunm  »piHma)j  which  is  found  growing  in  liedges,  forms 
the  parent  of  the  phmi.  From  this  is  fii^t  derived  the  bullai-e 
[PrunuA  in>fUitia);  and  from  the  bullaee,  afterwards  tlie  plum.  The 
varieties  of  the  plum  are  numerrnis.  They  range  in  quality  from  a 
delicious  dessert  fruit  to  one  fit  only  for  tarts  and  preserves. 

The  Dmitjuon  or  Damascene  plum  is  so  calle4l  from  Ix'i ug  derived 
originally  from  Damascus.  Tlie  (Treengmje^  winch  is  known  in 
France  as  the  Heine  Claude^  may  be  looked  upon  for  sweetness  and 
richness  of  flavor  as  the  choicest  kind  of  plum.  The  purple  gage  is 
a  new^  variety  lately  introduced  by  the  French  under  the  name  of 
Maine  Oaude  violeUe. 

I^rge  quantities  of  plums  are  imjiorted  and  consumed  as  a  dric<l 
fruit.  The  commoner  kinds  are  known  by  the  name  of  Prunes^  the 
choicer  kinds  by  that  of  Frawk  plnnm. 

Plums  ai'e  more  apt  than  most  other  fruits  to  produce  disorder  of 
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the  bowels,  attended  with  griping  and  dlarrhom,  and  should,  there- 
fore, only  be  eaten  in  modemtc  quantity.  In  both  the  unripe  and 
overn|x*  .state  they  must  be  regardcHl  as  deeidcdiy  unwholesome. 
Cooking  renders  them  less  objeetionMble.  Some  kinds  possess  so 
marked  an  a^tringencj  as  scart^ely  to  be  eatable  in  a  raw  state. 
Pruner^  are  often  us^eil  for  their  laxative  eflFeet  by  persons  suffering 
from  habitual  const ipatioii. 


Compmition  of  plunu  (FreseniuB), 


Mlmbellc, 
yellow. 


Soluble  matter— 

Ftpv> arid  (re<1nced  to equivHlent  'i 
in  mulie  jividlK       »         .         .  / 


0.582 


AlhunitnoUi^  ^ubstHiices,  « 
Fecious  substances,  &c.,  . 
Ash,  .        .        .        , 

InsOLUBLK   MATTBa — 

8o(jde,  .... 
Skins,  &c,^ 

Pectoso,     .... 
l^Ash  from  inmhihie  maifer  in* 
Hudeti  in  weights  given  ] , 
Wateu,       .... 


0JD7 
5.772 
0.570 

5.780 
OJ79 
1.080 

}  [0.082] 

82.266 


GreunKugi?. 


yiMlrtW-jarnH'n, 
middye-^lxcd. 

2M0 
0.960 

0.477 

10.475 

0.818 

8.250 

0.680 
0.010 

10.039] 

80  841 


Urg<»  grc>cn, 
very  fweei. 

8.405 
O.B70 

0.401 

11.074 

0.808 


2.852 

1.0351 
0.245* 

[0.037] 

79  720 


Bl*rk  bl«^, 

iDl4tlte-«lMa 

ptumt. 

1.990 

1.270 

0.400 
2  318 
0.49d 


4.190 
0.509 

[0.0411 

88,751 


100.000     100.00O 


100.000 


100.000 


Oompmition  of  phans  (Fresenius)  mrUintied, 

Dark  Wmclt-  ^ 

^                                                                                                    rvd  pluuia,  CointnuD. 

Soluble  uattsb — 

Sugar, ,         ,         .        2  262  6.793 

Free  acid  (reduced  to  iK)UiTalent  in  ronlle  | 

acid),         ..,...,/' 

Albuminous  iubsUiices,        ....        0.426  0.785 

FectoussabsUDceSt  Ac.,       ....        5861  8.646 

AMh, 0.55*S  0.784 

Imsolublb  uatteb — 

Soedr,  ..,.,...        8.329  8.540 

SkinJi»Ac,» .)     H^.>Q  i  ll^lK) 

P&clo««,        . f       *  *  1 0.630 

IArA  /rvm    inrntubl^   matter    included    in\    .^^q^.  ro  0941 
weights  givenl^  ,...,./* 

Wateb. 86.238  81.980 

100.000  100.000 


»l  i4ugi«^ 


tweeC 
6.730 


0.841 
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THE  CHERRY. 

The  common  cheiTy  (Ceramis  durarina)  ig  supposed  to  have  been 
a  native  of  Syria  and  other  parts  of  Western  Asia.  The  varietiej? 
differ  greatly  in  eohir.  Tlie  pale,  sweet,  firm-fteshecl  Bi(/arreau 
forms  the  cherry  most  e.«5teenied  for  dessert.  The  dark-skinned 
morelio  coiistitntes  the  favourite  for  making  preserves  and  for  cherry 
brandy. 

Cherries,  like  plums,  inquire  to  be  eaten  in  moderation,  on  account 
of  their  tendency  to  disorder  the  Ixiwels.  In  the  unripe  and  un- 
sound state  tliey  are  particularly  apt  to  do  so. 

A  liqueur  is  distilled  from  cherries  called  Kirsehtt(ts8er,  The 
Italians  prepare  from  the  Jfaru^ea  cherry  tiie  lic|ueur  named  Jfarn^ 
quin,  which  is  swef-ter  and  more  agrc»cab!c  than  tlie  former. 

In  spt^king  of  cherries,  it  may  be  mentioned  that  serious  conse- 
quences have  arisen  from  the  stones  having  been  swallowed*  These, 
like  tlic  stones  of  other  fruits,  arc  liable,  if  svvallow*?<i,  to  l>ecome  im- 
pacted in  the  alimentary  canal,  and  thenec  to  occasion  inflammation. 


Compodilon  of  cherrie^t  (Fresenias). 


Soluble  matter — 

8ag«r,  -        .        .        .        , 
Free  Rcld  (reduced  to  equiv- 
alent in  mnlic&cid), 
Albuminous  eubstancM, 
Pectous  BubstflDcee,  &c., 
Ai^h,  .        .        .        . 

IksOLCTBLB   matt  BR — 


Pet'tose,        .... 
[Ash  from  insoluMc  vMifjti*  i 
included  in  weights  give^k]    J 
Watuh,      ..... 


6.480 
1.450 

ro.o»o] 

75.870 
100.000 


Very  ll|«{ht 


Fed  heart. 

hesiTt, 
rut  her  *our. 

Swe«t  bitek 

lajio 

8.6fi8 

10.700 

}   0.851 

0.961 

0.600 

0.(*08  \ 
2,286  / 

3.529 

\  LOlO 
\  0.670 

0.000 

0.835 

O.tJOO 

a.  244 
0.464 
0.401 

ta.070j 

8L998 
lOfi.OOO 


5.730 
0.36*1 
0.664 

(0078] 

79.700 
100.000 


0  825 
1.881 
0.565 

6.182 
0.808 
0.246 

[0.0671 

80.494 


100.000 


THE  PEACH, 

The  pt»ach  (Amifffdfdns  persien)  iB  a  native  of  Pci^ia  and  tlie  north 
of  India,  and  is  now  cultivated  in  all  terajwrate  climates.  It  thrives 
very  freely  and  produces  most  plentifully  in  the  United  States, 
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The  peach  forms  one  of  the  eboioa^t  and  raost  lascious  of  fruits. 
The  skin  is  dowoy  or  velvety,  and  its  color  varies  from  a  dark  red- 
dish violet  throiiojh  many  shades  of  erirnsnn,  green  or  yellow,  to  the 
beautiful  clear  white  of  the  American  snow  peach.  The  eomposition 
shows  that  the  peach  is  notable  for  the  small  quantity  of  saecharine 
matter  it  contains  in  comparison  with  other  kinds  of  edible  fruits* 


Similar  varletf. 
L665 

0.784 

11.058 

01U8 

e.764 
2,420 

[0168] 

76,546 
lOO.OOO 


Compo^tiion  of  peojches  (Freaenius). 

Soluble  MATTIK —  Large  Dutch. 

Sugur^  .        .        ,        .        .        ,        .        .     1.5S0 
Free  Hcid  (reduced  to  equivalent  in  malic) 
«eid).  .         .         .         .         .        .         .}<>•«'=' 

Albuminous  iulistances,        ....    0.46S') 

l*ectoii8  BubstMnce*,  &c.,        ....     6.313J 

A*h, 0.422 

IjfSOLUBLK    MATTER — 

8eeda, 4.620 

Skins,  &c,.    «....».) 

PectoU, }»•«" 

[Anh  from    insidubts    matter    included    in\ 
weights given\^   .....         j[0,iJ«  J 

Water, 84.990 

lOO.OOO 

THE  NECTARINE. 

The  neetarine  constitutes  merely  a  variety  of  the  peaoh,  probably 
]>rofhieed  by  cultivation.  It  has  been  Hometiraes  found  growing  on 
jxiieh  trees,  iiud  tlie  Boston  netiturine,  which  forms  the  tiiit*»t  kind 
known,  was  produced  originally  from  a  peaeli  stone.  It  *li tiers  from 
the  pc^ch  in  having  a  smo^ith  and  wax-like  skin  and  being  of 
smaller  size. 

THE  APKICOT. 

The  apricot  {Prnnns  m'nieniaca)  h  a  native  of  Armenia,  and  ytj^ 
intrmlured  into  En|j;land  tn  the  time  of  Henry  the  Eighth.  A  good 
apricot,  when  perfet*tly  ri[K^,  is  an  excellent  fruit,  but  when  of  infe- 
rior quality  it  eats  dry  iim!  insipid.  Unites  quite  rijie  it  is  apt  to 
prove  laxative,  and  should  not  be  eaten  by  delictite  ju^rsons.  In  the 
cook*xl  state  it  is  more  easy  of  dij^tion,  and  ^reen  aprioots  are  ofU^n 
used  for  tarts.     It  makes  one  of  the  most  highly  esteemed  of  pre- 
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^rves.     The  kernels  of  some  are  sweet,  of  others  bitter.     From  the 
bitter  kind,  Eau  de  Noifuux  is  distilled  in  France. 

Compoaition  of  aprkois  (Frei^nius). 

Fine,  rather  Larg^,  flni) 

Soluble  matter—  i»rg©.  iJavonsd,  Sra&n. 

Sugar, l.HO  1.531  2.786 

Free  weid   {reduceri    to   equiva-^ 

,     ,.        \^        -1,        ^  '0.898  0.7GQ  1.603 

lent  HI  muiic  ucid),  «        ,  j 

AtbumifiouB  sul>8tances,     .         .     0.832  0.3B9  0.111 

Pectoua  substances,  &c.,     .        .     5.929  9/283  5.562 

A»h, 0.820  0.764  0.723 

KSOLUBLE   MATTER— 

Seeds 4.S00  3  2LH  3.415 

Skin*,  Ac.,.        ....     0.967  0.944  1.248 

Pecloee,       .         .        .        .        .0.148  1.O02  0.750 
TAah  frmn    inaobtbh  matter  m-) 

Watkk 84/J66  82.115  8Ji.652 

100  000  lOO.OOO  100.000 


THE  OLIVE. 


The  olive-tree  (Oka  EuropiFa)  k  supposed  t«)  l>c  orighially  a 
native  of  Greece,  hat  it  hiis  long  been  niitaralizetl  in  France,  Italy, 
and  Spain.  The  fruit  in  the  ripe  state  is  l>lack,  and  its  flcf^hy  part 
alMjiuidrt  111  oil,  which  is  cxpressetl  and  used  with  us  as  salad  oil  and 
largely  on  the  Continent  for  cooking.  The  ripe  fruit  is  also  some- 
times eaten  abroad,  but  it  has  a  strong  and,  most  persons  Would 
conaider^  a  disagreeal*le  taste. 

The  olives  imported  into  this  country  have  been  gathered  green 
and  soaked  first  in  strong  lye,  and  then  in  fresh  water,  to  remove 
their  rough  and  bitter  ta^^te  before  being  preserveil  in  a  solution  of 
lit.  French,  Spanish^  and  Italian  olives  are  impoi*ted.  The 
Spanish  are  much  larger  and  more  bitter,  rich,  and  oily  than  the 
others.  Olives  enter  into  tlie  eon.stitution  of  various  dishes,  are 
sometimes  used  to  stimulate  the  appetite  at  the  oommeneement  of 
dinner,  and  also  eaten  at  dessert  as  a  relish  and  to  cleanse  the 
palate  for  the  enjoyment  of  wine. 
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THE  DATE, 

Thi^  date  is  derived  from  the*  PhiniU'  (hicti/flftray  the  date  palm 
or  pitlni  treti  of  Scripture,  a  native  of  Africa  and  parts  of  Asia,  and 
now  brought  into  cultivatiun  iu  the  y<mth  of  Europe.  The  tree 
be*u*i»  its  fruit  iu  bunches  which  weigh  from  twenty  to  tw*euty-tive 
pounds. 

Dates,  both  fresli  ainl  dried,  form  the  chief  food  of  the  Arabs. 
Cakeg  (jf  dates  jKjnndetl  and  kneaded  togetlier  into  a  solid  aiaj^ 
e*jnstitut*^  also  the  wtorc  of  fooil,  calknl  the  **  bread  of  the  desert/' 
pr*>vided  for  .Vfriaxn  Ciiravaus  ou  tlieir  journey  through  tlie  Sahara, 
TIa*  Iruil  is  of  a  drupaceous  nature,  and  the  fleshy  part  contains, 
according  to  the  analysis  of  Reinsch,  58  per  cent,  of  sugar,  acctini- 
pantcd  by  pectin,  gum,  &c. 


THE  GRAPK 


I 


The  grap  vine  [VHh  vhuftTa)  is  indigenous  in  the  Il]ast,  but 
introduced  iirtu  the  south  of  Europe  at  a  very  early  period.  It  pro- 
duces frnit  in  the  form  of  a  globular  or  oval  berry  with  a  sunmth 
skin.  The  color  of  the  fruit  is  very  varioas,  from  w*hite,  yellow, 
aml>er,  green,  and  red,  to  black.  Mon*  than  1500  varieties  are  de- 
scribed in  works  on  tlic  culture  of  the  plant. 

In  England  the  suunner  is  not  long  and  warm  enough  to  thor- 
oughly ripen  the  fruit  in  the  opn  air,  but  st^me  of  the  finest  grapes 
pnKhietxl  are  grown  in  the  hot-honses  of  Great  Britain. 

Tht*  gmi»e  is  one  of  tlie  most  useful  aud  liigldy  esteemed  of 
fhiitg.  The  skin  an4l  seeds  are  indigestible  and  should  be  rejected, 
but  the  juicy  pulp  pfjsses^scs  wholesome,  nutritious,  and  re  frige  rant 
properties,  and  may  usually  be  saiely  taken  by  the  invalid.  If  etUeii 
freely  the  fruit  exerts  a  diuretic  and  laxative  action.  Besides  l>eiog 
useful  as  a  frei>h  fruit  it  is  drimi  and  imported  under  the  form  of 
raisins  and  currants,  and,  as  is  well  known,  i'urnishes  the  clioicest  of 
wines  and  spirits. 

The  juice  of  ripe  griij>es,  according  to  the  analyses  of  Pniust  and 
lierard,  contaias  a  considj^rable  quantity  of  gi-aiJe-sugar,  small 
quantities  of  a  glutinous  substance  and  of  extnictive  matter,  bitar- 
trate  of  jMitash,  tartrate  of  lime,  a  little  malic  acid,  and  other  ingre- 
dients st]LS|iended  or  dissolved  in  water. 
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Q)mpomtimi  of  grapes  rFre^eniug). 

Whito  AmtHiEi  KllcnlH«r|Bri«r 

SOLUBLK   MATTER —  ^^^nlte  ripo).  (tiwite  rifM*). 

8iigiir» 13J80  10.590 

Free  acid  (reduced  to  equivjilent  in  malic  ^ 

acid),     .        .        .        .        .        .        .}   1«20  0.820 

AlbuminotiiB  dubslAiiceSf     *        .         .        .      0.8'^2  0  62'2 

Peel o us  gub&t&nccs,  ^c,   .         .         .         .       0.498  0.220 

Aih,  .        -        ,        .        .         .        .         ,0.300  0,377 

Insoluble  matter — 

Seeds > 

Skin. [2.692  1.770 

Pwtose, OMl  0  750 

[Anh   from  inMotutle  mntter  included  in\    ^  _„ 

.elgM.  !,-.^.n1 }  f^'"'!  f"-'"! 

Watkr 71L997  84.870 

100,000  10.101.0 

The  amount  of  sugar  varies  causideniljly  in  diftorent  kinds  of 
grape.  In  Freseuius's  analysis  of  very  ripe  Oppeiiheim  grapes  it 
amoiinleil  to  13.52  per  cent.;  overrii)e  Opjieiilieini,  15.14  jxt  cent. ; 
red  very  ripe  Asnianiishauaerj  17,28  per  cent.;  autl  Johaunisberg, 
19,24  per  cent. 

Mamns  constitute  grapes  in  a  drietl  state.     The  prcK^ss  of  dry- 
ing is  effected  eitlier   by  cxp<>sure   tu  t!ie  sun  or  by  the  heat  of  an 
oven.     The  sun-dried  grajies  are  the  sweeter  and  lietter  of  tlie  two. 
Sometimes  the  stalks  of  the  ripened  bunches  of  grapes  are  partially 
cut  throuj^h^  and  the  frnit  allowed  to  dry  i^pontaneously  upon  tlie 
vine.     The  mmcdlclK^  which   form  tlie  linest  (<ort  and  are  eaten  at 
the  dessert  table,  are  prepared  in  this  way.   The  Lexias  are  so  called 
on  account  of  being  dtpi>e<l  into  a  h'xivinm  of  wood  ashes  and  olive 
oil  before  being  drietl.     Thir^  disposes  them  to  shrink  and  wrinkle, 
the  alkaline  solution  serving  to  remove  the  waxy  coat  wdiieh  im- 
pedes the  dr}' ing  of  the  berry.     Sultanas  nve  character izetl  by  an 
alBcnce  of  stont*}?,  w^hereby  they  save  a  great  amount  of  trtvuble  in 
^he  kitelien,  but  they  are  not  siifiieiently  rich  iu  flavor  and  sweetness 
^o  be  advantageous  for  employment  alone  in  puddings.     Raisins 
sibound  more  in  sngar  and  less  in  aeid  than  the  fresh  fruit.     Tlit-y 
ure,  therefore^  m*3re  nutritifjus  but  Ics^s  refrigenint.     They  are  apt  to 
derange  the  digestive  organs  if  eaten  freely. 

The  SfHeallc<l  varraniii  wliich  are   ased   in  cakes  and  puddings 
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constitiitc  the.  driefl  fruit  of  a  vine  which  grows  in  the  Ionian 
Islands  {especially  Zuiite  ami  Cephaloiiia)^  ami  yields  a  very  small 
berry.  Tlie  word  currant  as  here  employed  is  a  corruption  of 
Corinth,  where  the  fruit  was  formerly  proiluoed.  After  being 
gathered  and  dried  by  exposure  to  the  sun  and  air,  the  currants  are 
beape^l  together  and  stored  in  magazines,  wliere  they  become  «o 
firmly  caked  as  to  require  digging  out  for  packing  iuto  casks  for 
exportation*  Currants  are  of  so  indigestible  a  nature  that  they  fre- 
quently pass  through  the  alimentary  canal  without  betraying  any 
decided  evidence  of  being  acted  upon. 

THE  GOOSEBERRY, 

The  common  gooseberry^  or  feaberry  as  it  was  in  former  times 

caHctl  (Rihm  (frosmtlarkt)^  grows  wild  in  thickets  and  njeky  situa- 
tions, and  is  a  native  of  many  parts  of  Europe  aud  the  north  of 
Asia.  This  fruit  is  comparatively  neglected  on  the  Continent,  but 
has  been  bmught  to  a  high  state  of  {K'rfe<'tion  in  sixe  and  flavor  in 
England  by  the  attention  which  has  been  paid  to  iti^  cultivation, 
more  especially  since  the  middle  of  the  eighteenth  century. 

The  grHkscbcrry  forms  a  wholesome  and  useful  fruit.  Malic  and 
citric  acids  blended  with  sugar  give  it  its  chief  characteristics.  It  is 
made  into  tarts  and  puddings  and  eaten  at  the  dessert  table,  besides 
furnishing  a  good  preserve  and  a  very  passable  wune. 

Compomimn  of  ffooiebcrries  (Fresenius). 

t«rg«  rvd.  Small  nHl. 

SOLUBLS   llATTSa — 

Sugur,      .         .         ,         .         .       8.06a 
Free  jicid  (reducod  tot*quiv»-i 

lent  m  mftlic  nrid), 
Albuminous  ]»ub4tui)c«»f  .         .       0.441 
PecluuA  iubfltHtK-i'd,  &€., .         .       0.909 

Aiih 0:^7 

iKSOLVBLK  MATTRR^ 

Skins,  Sscy 

Pc!CtO»C,    . 

l^Ash  from  irutcUubU  matter  in* 
eluded  in  wtighta  j^ice/i], 

Watkr, 


':> 


1.S66 


6.Qm 

8.289 

1678 

K689 

0.446 

OthB 

0.61  a 

0.5*22 

U.4&2 

0.604 

2  44  J 

2.629 

OMS 

1,428 

[o.oedi 

ia.M7) 

8^,050 

84,8^1 

OD.OOO 

100 oua 
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Composition  of  gooseberries  (Fresenius) — contintied, 

Middle-fiized,  Large  smooth, 

yellow.  red. 

Soluble  mattbb —  / • , 

Sugar, 6.888               7.507  6.488 

Free  acid  (reduced  to  equivalent  ^  ^  Q-g  .            ,  ««.  .  gg- 

in  malic  acid),         .        .        ./   ' 

Albuminous  substances,     .        .    0.578               0.869  0.806 

Pectous  substoncee,  &c.,     .        .    2.112               2.113  0.848 

Ash, 0.200                0.277  0.658 

Insolublk  matter — 

Seeds, 8.380)              „  081  2  808 

Skins,  &c.,          ....     0.442/             ^'^^^  ^'^^ 

Pectose, 0.308               0.966  0.890 

lAshfroni  insoluble  matter  tn-'» 

eluded  in  weights  given-],         ]  ^^^^^^^            ^^^^'^^^  ^^^^^ 

Watbb, 85.619              85.864  86.958 

100.000            100.000  100.000 


THE  CURRANT. 

There  are  two  varieties  of  the  currant,  viz.,  the  red  [Ribes  rubrum) 
and  the  black  {Ribes  nigrum).  Both  are  natives  of  Europe  and  some 
parts  of  Asia  and  North  America.  Cultivation  has  produced  the 
white  currant  from  the  red,  and  in  Russia  there  are  varieties  of  the 
black  currant  with  yellow  berries.  The  name  currant  is  derived 
from  the  resemblance  of  the  fruit  to  the  Corinth  raisins  or  small 
grapes  of  2iante,  commonly  called  Corinths  or  currants. 

Currants  are  employed  in  the  same  way  as  gooseberries,  with 
which  they  pretty  closely  agree  in  their  alimentary  proi)erties.  A 
wine  is  made  from  the  red  currant  and  a  liqueur  from  the  black. 
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(hn^o»iti&n  of  currants  (FreseDiiis). 

Mlddle-flijted  red.  Veiy  large  rod. 

SOttTBLE   MATTER—  f ^ ^ 

Sugnr, 4.78                  6.44  6,647 

Frc»<s  acid  (rediic<^d  to  equiva- 1 

lent  in  in«lic  acid).        .         .  /   ^.81                   1.84  1.695 

Albuminous  sub^tAncesi    .        ,       0.4$                  0.49  0  3M 

PecUius  sub8tttuce«,  &c.,  .         .       0.28                   0.10  O.{)07 

Ash,          .         .         .        .         ,0.54                  0.67  0.620 

iKSOLtJULE   MATTER — 

Seeds, 4.45  ^ 

Sk\m,&<^.,        .        .        .        ,0.66}              ^-^^  »W0 

Pectose, 0.69                  0.72  2.880 

[Ash  from  in»olubte  matter  in-  \ 

eluded  in  t.et^A/.^.e«], .         .  }  ^^^^                ^^^^  K>-^«J 

Watie, 85.84               85.27  85  86S 

_                                                                100.00              100.00  lOO.OOO 

MfddJe-sl«(^  white. 

Soluble  matter—  * v 

Sugar C.61                  7.692  7.12 

Free  acid  (reduced  to  equiva- > 

k.ntin,ni.Ho»cid,,                 .  M.26                 2.268  2.M 

Albuminous  HubstsneeB,    .        .      0.77)               n  HOO  fO.68 

P*^otun»  substnnceB,  &c,|  .         .       0.18)  1^0.19 

A*h 0.64                  0.660  0.70 

IVSOLUBLIC   MATTER— 

^'^!*^**  ^ I   4.94                  4,144  4.85 

Pecioae,    .....      0.68                  0.240  0.61 

[vi*A  from  insoluble  matter  *'*-  \  loioi                    fO  141 

eluded  in  weights  giifen'jf        ./ 

Water, 84.17              84.806  88.42 

lOO.OO              100.000  100.00 


THE  CRANBERRY. 

Tht?  common  eranhcrry  {0,ri/coccm  puhtMr Is,  formerly  Vaceininm 
oxycoceu^)  is  a  native  of  the  colder  regions  of  the  northern  hernia* 
phere.  The  fniit  h  too  acid  to  be  eaten  raw,  but  is  in  mnch  reqti^t 
for  tarts. 

Wine  18  made  fmm  it  in  Siberia. 

The  Amerieari  cranberry  (Orycocom  macroearpus)  fura 
larger  fruity  but  it  is  not  m  highly  esteemed* 
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Another  s{>e€ies,  brought  from  Nova  Scotia  in  17G0,  is  mlled 
mowberry^  from  the  fruit  being  white. 

THE  BARBERRY. 

The  common  barberry  {Berberw  imft/ar!^)  grows  widely  diatributal 
through  the  north  of  Europe,  Asia,  and  Auientm.  It  i^?  found  in 
woods,  coppict^j  and  Ijeilges  in  England^  i'S|RH*ially  on  a  chalky  sniL 
The  okl  English  name  for  the  phmt  is  Pippcridge^  or  Piprage  bush. 
The  l>erries  are  of  an  elongated  oval  form;  and  when  ripe,  generally 
of  a  bright  red  color,  more  rarely  whitish,  yellow,  or  ahmist  black. 
They  are  too  aeid  to  be  eaten  in  the  fresh  state,  but  make  excellent 
preserves  and  jelly,  and  am  also  used  to  garnish  dishes.  Malic  acid 
is  pre[)ared  from  them  in  France. 

THE  BILBICRRY, 

The  whortlc-,  hurtle-,  bil-  or  blae-berry  (  Vaccinium  mifrfiihis)  is 
a  native  of  Great  Britain,  and  grows  in  woods  and  on  ht^aths  or 
waste  places  in  the  north  of  Euro]>e  and  of  jVmeriea,  It  iurijislies 
a  small  round  purple  or  almost  black  fruit,  covered  with  a  delicate 
azure  bloom.  This  is  sweet  and  agreeable  to  the  taste,  ami  is  either 
eaten  unt*twjke<l  with  cream  or  made  into  tarts.  The  bog  whortle- 
berry or  great  bilberry  (  Vncciniuiji  uliglnomtm)  has  a  larger  fruit,  but 
its  flavor  is  inferior. 

The  red  wliortleberry  (  Vaceinmm  vitis  ida-a)  is  ol^cn  called  cran- 
"berry,  from  the  similarity  of  its  acid  fruit  to  the  true  cranberry.  It 
is  much  esteemed  for  preserves, 

Compmiimi  of  hilbernes  (Freseniua). 

SoLtJBLK  MATTKH — 

Sugur 5.780 

Free  acid  (reduced  to  equivulent  in  muHc  acid),  .        .  1.341 

Albuminous  subst&nces, .......  0.794 

Pectoiu  iubitanc«B,  ^.f        ......  0,665 

Ash 0.S58 

iKSOLeSLi:   MATTEIt — 

Skim,  &c., ,        .         /  ^"^  "^ 

Pectos«, 0.25r, 

[.-{^A/ftim  inBoMle  matter  included  in  wtight9  giv€n\^  .  [0.&dOJ 

Watbe, 77,652 

100,00a 
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THE  ELDERBERRY. 

Elderberries  are  derived  from  the  SanU^uais  nigra  (the  bourtree  of 
the  Scotch),  which  is  a  native  of  Europe,  and  the  north  of  Asia 
and  of  Africa.  The  berries  are  black  in  color  (sometimes,  however, 
white),  and  have  a  faintly  acid  with  an  after  sweetish  and  unpleasant 
taste.  They  are  rarely  used  except  for  making  elder  wine.  The  pur- 
ple juice  obtained  by  expression  is  called  elder  rob.  It  possesses 
mildly  aperient,  diuretic,  and  sudorific  properties. 


THE  STRAWBERRY. 

The  common  wood  strawberry  {Fragaria  tesca)  is  indigenous  in 
almost  all  temperate  climates.  The  products  which  have  been  ob- 
tained by  cultivation  from  this  plant  rank  among  the  choicest  and 
most  tempting  of  summer  fruits,  and  afford  an  example  of  one  of  the 
greatest  triumphs  of  the  gardener's  art.  The  Alpine  strawberry 
{Fragaria  collina)  Is  a  native  of  Switzerland  and  Grermany.  The 
fruit  is  small,  but  produced  in  great  abundance. 

Composition  of  stratvberries  ( Fresenius). 

Wild.  Liuht  red  pine 

SOLIBLK  MATTER —  > ^^— «_,  (i|uile  ripe.. 

Sugar 3.247  4.650  7.575 

Fr«'»«  arid  (reduced  to  equivalent)   ,   ,,^  .  ^  « 

inmnlicacid),    .  .         A  ^"^  »»82  1.133 

Alhuiiiinous  subsUncot;,         .         .      0.619  0.567  0.359 

Pttiou- .-rubstances,  &c.,         .         .      0.145  0.049  O.lli* 

A-l), 0.737  0.608  0.480 

Insolible  matter — 

^l'.'^^' ^-  6.032  6.580  1.960 

skin-,  jcc, ) 

Peclo^e, 0.209  0.300  0.900 

^  cln.i:.{  u.  ..iyhU  gU.nl     .          .  }  ^O^^l  [O-MS]  [0.154] 

Water, 87  271  87.019  87.474 


UOOOO  1<K)000  100.000 
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THE  RASPBERRY. 

The  raspberry  {Eubtis  idmis)  is  a  native  of  Great  Britain  and 
most  parts  of  the  world,  but  it  has  only  been  cultivated  in  gardens 
during  the  last  one  or  two  centuries.  The  fruit  is  wholesome  and 
agreeable,  but  is  not  so  much  eaten  at  dessert  in  England  as  on  the 
Continent.  It  is,  however,  largely  used  for  tarts  and  puddings 
under  the  form  of  a  preserve,  and  for  making  raspberry  vinegar. 
A  wine  is  sometimes  prepared  from  the  fermented  juice. 

Rubus  ardieasj  a  smaller  variety,  takes  the  place  of  the  common 
raspberry  in  the  colder  r^ions  of  Northern  Europe. 


Composition  of  raspberriea  (Fresenius). 

Cultivated. 

SOLXJBLTC   MATTER—  Wild  red.  Red.  White. 

Sugar, 3.597  4.708  8.708 

Free  acid  (reduced  to  equivalent  in  malic  acid),  1.980  1.856  1.115 

Albuminous  substances, 0.546  0.544  0.665 

Pectous  substances,  &c., 1.107  1.746  1.897 

Ash, 0.270  0.481  0.880 

Insoluble  matter— 

Seed 

Skins,  &c., 

Pectosc, 0.180  0.502  0.040 

[Ash  from  insoluble  matter  included  in  weights  y 

given-], ,         .         .}  ^^'^^^  ^^'^^^^  ^^  ^^^^ 

Water, 83.860  86.557  88.180 


I       8.460  4.106         4.520 


100.000       100.000    100.000 


THE  BLACKBERRY. 

The  blackberry  (Rubus  fruiicosus)  is  indigenous  in  Great  Britain 
and  the  greater  part  of  Europe,  and  grows  wild  as  a  shrubby  bram- 
ble in  hedges.  The  fruit  is  gathered  by  children  for  eating,  and 
also  for  making  into  puddings.  Jelly  and  jam  are  sometimes  pre- 
pared from  it  as  well  as  a  wine. 
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Composition  of  blackberries  (Fresenius). 

BOLUBLIS    MATTJCR—  Very  lipe, 

Sug*r, 4444 

Free  ftcid  (reduced  to  equivjileiit  in  malic  itcid),     .        .         .  1J88 

AlburtiinoUiH  &ub:Hit{incci9|  ...,**..  0.610 

Pectous  Bubstances,  &c,, 1,444 

Afih 0,414 

Iksolublb  matter — 

Seeds ^ 

Skins.  &c }6  2>0 

Peetose,   , 0.884 

[Aahfrom  in^tuhle  matter  included  in  weights  gwen]t     *         •     [0.074] 

Watiu,      . 8*J,40« 

100.000 


THE   DEWBERRY. 

The  dewberry  or  gray  bramble  [Ruhus  c^rmm)  is  a  native  of  Britain 
and  many  parts  of  Europe  and  Asia;  it  is  closely  allifnl  to  the  blaek- 
berr\%  but  grows  on  the  ground  and  not  in  Ijcilges.  The  frnit  i? 
verj^  siweet  and  agreeable,  and  makes  an  exeellent  wine*  The  dew- 
berry of  North  America  (Hubu^  prociimbcns)  bears  a  more  acidulous 
fruit,  superior  to  that  of  Britaio* 


THE  IVrULBERRY. 


The  black  or  eommou  mulberry  (3Iorm  nigra)  is  a  Dative  of 
Persia,  but  is  supposed  to  have  been  brouglit  to  Europe  by  the  Ro- 
mans. The  fruit  i.-^  of  a  purplish-blaek  color,  with  dark-re*!  juice, 
fine  aromatic  Havor,  and  ai-iduhiUH,  and  sweet  taste*  It  {kw^m^sscs 
wholesome,  refrigerant,  and  slightly  laxative  properties,  and  is  highly 
esteemed  for  desstTt ;  an  excellent  preserve  and  an  agreeable  wine 
are  made  from  it. 
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Compositioii  of  mulberries  (Freaenius). 

ISOLITBLE  UATTKR —  Black. 

I  Sugar 9.192 
I  FrtMB  ttcid  (reduced  to  equivalent  in  malic  acid),,  -  •  1.860 
I  Albuminous  8ub«taD€es,  ....,,,  0.894 
I  PectouB  sulwlnucGs,  &c.,  ,,..*..  2.031 
I  Ash, 0.566 
pr»OLUBLX  MATTER— 
I  Seedifl, 1  „^, 
I  Ski«. }o«>« 
I  Pectose, .  0.a46 
1  [Ash  from  insoluble  matter  included  in  weights  jT^t^en],  •  [O.08B] 
Watkr,         .        ,        .        , 84.707 

100.000 


THE  MELON. 


The  melon  {Omumismeh)  or  oantaloiqio  belongs  to  the  goard  tribe. 
The  fruit  varies  greatly  in  f^hi%  eolorj  and  the  charaeter  of  tlie  rind. 
In  some  the  rind  i,«  smooth  and  tliin,  in  others  thic^k  :ind  warty,  and 
cracked  in  a  net-like  manner.  The  color  of  the  flesh  is  green,  red^ 
and  yellow.  It  is  eaten  witli  sngiir  at  dessert,  or  with  j>cp|)er  and 
salt  at  dinner.  When  in  jx-rfection  it  fi^rms  a  rieh  and  delicions 
fruit,  but,  like  its  congenerSi  the  cucumber,  &c.,  it  is  sometimes  apt 
to  disagree. 

The  tmiter  yielon  {Cucmnis  cUruilas)  is  highly  prixeil  for  its  flavor 
id  juiemess.  This  fruit  is  round,  with  a  dark  green  spott^  rind, 
aud  pink  or  white  flesh.     It  is  only  eaten  at  dessert. 


THE  PINE-APPLE. 


The  pine-apple  {A'iiafiaMa  miiva)  is  a  native  of  South  America, 
whence  it  has  l^een  introdntM?d  into  Africa  and  A^ia.  It  was  first 
cultivated  in  hf>t'houses  in  Ili^lland  and  England  at  the  end  of  the 
seventeenth  century.  It  may  be  looked  upon  as  furnishing  the 
finest  of  dessert  fruits.  Besides  being  eaten  in  the  fresh  state,  it  is 
made  into  a  prej*erve  with  sugar^  and  otherwise  employed  by  the 
conft^ctioner.     It  is  also  used  to  flavor  rum. 
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THE  Fia 

The  common  fig  [Fieus  eariea)  is  a  native  of  Asia  and  Barban% 
and  has  l>eoii  iialaralizod  in  Groec-o,  Italy,  Spain,  and  the  south  of 
France,  where  the  fiiiit  forms  an  important  part  of  the  people's  food. 
The  %  in^*  also  grows  in  the  open  air  in  some  of  the  mihler  parts 
of  Kngland,  but  its  fruit  fails  to  aequire  the  perfection  in  flavor  be- 
longing to  that  produced  in  a  warmer  climate.  Tlie  varieties  culti- 
vated ai*e  numerous!,  and  the  color  of  the  fruit  of  some  is  bluish- 
black,  of  others,  ix^fl,  pur[)le,  grtK-n,  yellow,  or  white.  The  fruit  k 
Iiear-sha|>ed,  and  eonsipts  of  a  pulpy  mass,  containing  many  ^eed- 
like  Ijodii'B.  The  amount  of  sugar  present  is  exi^edingly  large. 
The  figs  grown  in  England  have  hut  little  taste,  and  that  of  a  some- 
what siekly  nature,  (irowu  in  warm  countries,  liowever,  they  form 
a  rich  and  luscious  fruit.  Figs  are  largely  importiHi  in  a  dried  and 
comprc^sscd  state*  The  \K'^t  are  brnuglit  from  Smyrna^  and  are 
known  as  Turkey  figs.  If  freely  eaten,  they  are  apt  to  irritate  and 
disorder  the  stomach  and  bowels. 


THE  PRICKLY  PEAR. 


The  prickly  jiear,  or  Indian  fig  (Opuntia  rufgfirk)^  is  a  native  of 
America^  but  is  now  naturalized  in  many  parts  of  the  south  of 
EurojK*  and  north  tyi'  Africa.  It  grows  freely  on  the  bai'csl  rwks, 
and  spreads  over  expanses  of  volcanic  sand  and  ashes  too  arid  for 
ahiiost  any  other  plant  to  live.  The  frnit  is  somewhat  like  a  fig,  of 
a  deep  rose  cnlor,  and  rather  larger  than  a  hen's  egg.  The  pulp  is 
juicy,  and  its  flavor,  which  to  most  palates  will  be  considere<l  of  a 
sickly  nature,  auabines  sweetness  with  acidity.  It  is  not  much 
known  in  England,  but  is  largely  eaten  in  some  localities  abroad. 


THE  TAMARIND. 


There  are  two  varieties  of  the  tamarind — the  East  Indian  {Tama- 
rinduB  mdica\  and  the  West  Indian  (Tam/irhuhM  oce!dait€ilis).  The 
fruit  consists  of  a  lm>wn,  inauy-seeded  \hh\,  filled  with  a  sweet  and 
acidulous,  redilisli-blatik  pulp*  The  ptxl  of  tlie  Ea*t  Indian  is  much 
longer  than  that  of  the  Wast  Indian  variety.  According  to  the 
analysis  of  Vauquelin,  tamarinds  contain  9,40  per  cent,  of  citric 
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acid ;  1*55  per  cent,  of  tartaric  acid  ;  0.45  per  cent,  of  malic  acid; 
3»25  per  cent,  of  bitartnitc  of  pntjksh,  and  12.5  i>cr  cent,  of  sugar, 
besides  gnm,  veo:etable  jelly,  parenchyma,  and  water*  They  an* 
pres*erve<l  by  placing  alternate  layci^  af  the  frnit  and  j^ngur  into  a 
cask,  and  piiiring  over  them  boiling  syrup. 

Tamarinds  jmis-^css  refrigenxiit  and  mildly  laxative  prnpertie,*, 
Tfiey  art*  sometimes  mixwl  with  milk,  for  I  he  prcKlm't  ion  of  taina* 
rind  whey,  which  is  ocscasionally  used  as  a  driuk  in  febrile  and  In- 
flammatory affection.s. 


I 


THE  PLANTAIN  AND  BANANA. 


The  plantain  [Mui^a  paradmaca)  is  a  native  of  the  East  Indies, 
hut  is  now  diffused  all  over  tlie  tropical  and  snbtropi^txl  regions  of 
the  globe.  It  l^  so  called  on  account  of  having  betni  supimse^I  to 
have  furnished  the  fruit  which  temptcfl  Kve  in  Paradise.  The 
iMinana  (Mumu  sapicntum)  aiiimirs  to  be  only  a  variety  of  the  jilaU' 
tain,  bearing  smaller  and  more  delicately  flavoretl  fruit.  Its  nann- 
is  due  to  its  liaving  formal  the  chief  frMxl  of  the  Brahmins  or  mne 
people  of  India.  Tliey  both  constitute  exceedingly  productive 
plantB,  and  it  is  asserted  that  an  extent  of  gmund  which  would  only 
grow  wheat  enough  f>r  the  support  uf  two  persons  won  hi  maintain 
fifty  if  cultivate*!  with  tlie  plantain.  Plantains  and  bananas  Ibrm 
important  and  valuable  articles  of  food  to  the  itdiabitauts  of  many 
tropii-al  regions.  They  even  afford  in  some  localities  the  chief  ali- 
mentary snjvport  of  the  |>eople.  The  fruit  oecnrs  in  large  bunches 
or  clusters,  which  may  weigh  as  nntrh  as  fifty  |>ounds.  On  strip- 
ping off  the  tegumentary  part,  a  softish  aire  is  met  with,  which  is 
chiefly  farinaceous  in  the  nnrifie,  and  siechariTie  in  the  ri[>e  state; 
the  etarch  becoming  convertc*d,  it  is  stated,  during  maturation,  fsi'st 
into  a  mucilaginous  su Instance,  and  then  into  sugar.  Plantain  meal 
lA  prepared  by  pow^dering  and  sitting  the  dried  core  of  the  ]  dan  tain 
whilst  in  the  green  or  unripe  state.  It  has  a  fmgrant  odor,  and  a 
bland  ta^te,  like  that  of  etmumm  whtiat  Hour.  It  la  said  to  l>e  easy 
of  digestion,  and  to  be  extensively  employed  in  British  (luiana  as 
the  fcKxl  of  infants,  children,  and  invalids.  The  larger  prnpnrtion 
of  it  eonsLsts  of  starch,  but  it  also  contains  a  certain  percentage  of 
nitrogenous  matter,  and  is,  therefore,  of  higher  alimentary  value  than 
the  etarchy  preparations,  as  sago,  arrowroot,  &c. 
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Coff^mUion  of  the  pulp  of  ripe  banmuts  (Cwren winder)* 

Nitrogenous  matter, 4.820 

SijjTftr,  ptH" lose,  orgnnic  acid,  with  traces  of  Rtarch,      .        ,     19>657 

Ftittj  matter, 0.632 

CVllulose, 0.200 

Saline  matter,       .         .        .         ,         .         ,         .        .        .0,791 
Water,         ,        , 73  900 

100.000 


THE  BREAD  FRUIT, 

Til  IK  is  derived  frcirti  tlie  Atiocarpm  inemiy  a  native  of  tlie  islands 
of  the  Paeilie  and  the  Moluccas.  Tlie  fruit  is  of  a  round  or  oval 
shape^  ami  attains  a  size  as  large  as  that  of  a  small  loaf  of  bread. 
In  an  ulinieutary  point  of  view,  it  of^eupies  the  ssime  ijosition  amongst 
the  ioliabitants  of  Polynesia  that  is  held  by  eora  in  otiier  parts  of 
the  world.  The  Aiiocarpm  intajrlfoUa  is  cultivated  throughout 
Southern  India  and  all  the  wanner  partrt  of  Asia.  Its  fruit,  called 
jak  fruit,  is  considerably  employetl  a.s  an  article  of  iood  iu  Ceylon. 


Tlie  fruit  of  the  Chrob  trie,  or  St,  John's  bread  (Ckraiania  mliqita}^ 
is  eaten  in  time  of  scarcity  by  the  country  i>eople  of  the  dititricta 

where  it  grows,  and,  as  implied  by  its  name,  it  lias  l>een  sup|K>seti 
to  have  been  tbe  foml  of  John  the  Bapti.st,  It  is  a  native  of  the 
countries  skirting  the  Mediterranean,  and  is  almost  tlie  only  tree 
that  grows  in  Malta  {Baird's  *'Cyelo,  of  Nat.  Sci.'*), 

The  iJaie  plum  of  China,  or  key  fig  of  Japan  {Diot^tfros  kakl^ 
is  a  native  of  China  and  Ja^^an,  and  is  fretpiently  sent  to  Europe  il 
a  dried  state  {Baird*s  "Cyelo.  of  Nat  ScL"). 

The  fruit  of  the  Persimmon  tree  [IHmpifrott  Virfiiniana)^  a  native  of 
the  Unitetl  States,  when  fully  ripe,  is  sweet  and  |>alatable.  The 
fleshy  part  is  separate<l  fmni  the  seeds,  and  made  into  cakes,  which 
are  dried  and  preservc^l  |Baii*d's  "Cyelo.  Nat.  Sci."). 

Tlie  fruit  of  tlie  Cftilian  pinr  {Artmcaria  imbricaia)  is  the  chief 
food  of  the  inhabitants  of  Chili  and  Patagonia.  It  is  asserti^l  that 
the  pnxluce  of  one  large  tree  will  maintain  eighteen  persons  fpra 
year  (Johnston *s  **  Chemistry  of  Common  Life,'*  voh  i,  p.  108), 
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BARK. 


The  l>{irk  of  treea  is  to  some  extent  eaten  in  certain  lcH*aIitie«. 
The  Jakiits  of  Nortlieni  Siberia  grate  the  inner  bark  of  the  lurch, 
and  8ometime*i  of  the  fir,  and  mix  it  with  fish,  a  little  meal  and 
milk,  or  by  preference  with  lat»  and  make  it  into  a  sort  of  broth 
(Wrangeirs  **  Polar  Sea,"  p,  23).  The  inhabitants  of  New  Cale' 
donia  etit  the  bark  of  a  tree  after  they  have  roast etl  it  (Cook*s 
**  Second  Voyage,*'  voh  ii,  p,  123);  and  the  Laplanders  and  Fins 
make  a  kind  of  bread  with  the  tritnrated  internal  layers  of  the  Imrk 
of  the  pine  (Raird's  "  Cyelo.  Xat.  Sci/'). 


SAWDUST  AND  WOODY  FIBRE, 

In  SvvtNlen  and  Norway  sawdust  is  sometimes  converted  into 
bread,  for  which  pnrjM>8e  beech,  or  some  wood  that  does  not  contain 
turpentine,  is  rcix^atcdly  macerated  and  Invilcd  in  water  to  remove 
soluble  mattersj  and  then  redneed  to  powder,  heated  several  times 
in  an  oven,  and  groniid.  In  this  state  it  is  said  to  have  the  smell 
and  Uiste  of  corn-flour  (Tumliiiaon^s  **  Cyclo.  of  Useful  Arts,*'  vol. 
ii,  p.  1I2(>). 

Bread  has  Iwen  made  in  times  of  famine  of  a  variety  of  substances  ; 
tlius,  in  the  years  1629,  1630,  and  1693,  very  good,  wholesome, 
white  bread  was  made  in  England  from  boiled  turnips.  The  mois- 
ture was  presseil  out  of  the  turnips,  and  they  were  then  kneaded 
with  an  efjual  quantity  of  wdieaten  flour  (Beckman's  "  History  of 
Inventions,"  1846,  vol.  i,  p.  349). 

During  the  ktc  siege  of  Paris,  the  bread  servcil  out  constituted  a 
very  coarse  and  mixed  article.  In  Slieppard*s  **8hut  up  in  Faris," 
p.  309,  it  is  stated  to  have  been  found  by  analysis  to  be  comprised 
of  one^eigbth  wheat ;  four-eighths  ]>otatoes,  beanSj  peas,  oats,  and 
rj'e ;  two-cightlis  water,  and  the  remaining  one-eighth  stmw,  hulls 
of  grain  J  and  the  skins  of  vegetable  products. 
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SACCHARINE  PREPARATIONS, 


Sugar  forms  an  inii>ortant  alimentary  principle^  and  is  met  with 
w'ulcly,  and  in  certain  cashes  largely,  amongst  vegetable  products, 
from  >oiiie  of  wliich  it  is  extracted  fiir  u^a.  It  also  eoiis^titiitc^, 
under  the  name  of  hidin^  one  of  the  ingredients  of  the  aninjal  fottd 
pmvided  by  nature  ii>r  the  .support  of  the  young  mammal,  vi?,, 
milk. 

Sugar  was  known  to  the  ancient  Greeks  and  Romans,  and  its 
manuiaeture  is  said  by  Humboldt  to  be  of  the  greatest  antiquity  in 
China. 

Sugar  evidently  eijii tributes  toward.^  force  production  in  the 
IwkIv,  and,  likewise,  na  is  shown  by  ample  evidence,  towards  the 
formati(m  and  accumulation  of  fat  Being  of  a  soluble  and  diffusi- 
ble nature,  it  ncwls  nf>  preliminary  dige^stlon  fijr  al>sorption,  and, 
therefore,  sits  lightly  mi  tlie  stnraaeh.  It  is,  however,  apt  in  ^ome 
dys[>cptics  to  undergo  the  acid  fermentation,  and  give  rise  to  pre- 
ternatural acidity  of  stomach  and  likewise  flatulence.  A  i>opnIar 
notion  prevails  that  it  has  a  tendency  to  injure  the  teeth,  but  no 
trustworthy  evidence  that  such  is  the  case  exists. 

The  consumption  of  sugar  in  Great  Britain  in  1700  amounted  to 
lO.OW  tons.  In  the  year  1863-04,  it  had  risen  to  536,220  tons  of 
unrcfineib  14,879  tons  of  refinwl,  and  40,165  ton8  of  cane  juice, 
gyrup,  and  nioljisses.  In  relation  to  jwpulatiou,  the  amount  stood 
at  30  lbs.  jjcr  head.  In  ISGO,  the  quantity  consumed  in  England 
%va^  at  fhe  rate  of  38  Il>s.  ]>cr  head. 

Bt^sidcs  cmi»loyment  as  a  daily  article  of  food,  sugar  constitutes 
the  Ihlsi'  of  a  variety  of  pnwluctj?  of  the  cot jfai't loner's  art.  On  ac- 
count of  it.s  antiseptic  virtue,  it  is  also  extensively  ustni  jis  a  prc^T- 
vativfi  of  other  sulj«tances.  It  is  chiefly  vegetable  products,  b» 
fruilj'',  &c,,  that  it  is  enipkfye<l  for  prc^serving,  but  animal  sulv 
stances  can  be  equally  well  kept  by  the  influence  it  exerts  in  this 
direction* 

There  are  two  main  varieties  of  sugar*  The  one  is  familiar  to  us 
ad  the  priKluee  of  the  sugar  cane,  an<l  the  other  as  contained  in 
grajx's  ami  other  kinds  of  fruit.  Tlic  IVirmer  variety  is  charac- 
fcerized  by  the  fiu^ility  with  whicli  it  crystallizes,  and  by  its  strong 
sweetness  of  taste.     It  not  only  exists  in  the  sugar  cane,  but  n\m  in 
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beet-root  J  in  the  sap  of  certain  sjiccies  of  maple,  in  the  stems  of 
mmze,  and  in  gome  other  vegetable  prmlnct**.  It  is  distinguished 
by  the  generic  term  of  cnfgktfiinc  or  ertne-nugar.  The  latter  h  im- 
perfectly  erystallizable^  and  of  much  inferior  .sweetness.  It  abounds 
in  grapes  and  many  other  truits  and  vegetable  artieleSj  and  may  alj-io 
be  obtained  by  the  action  of  acids  and  ferments  on  eane-sugar, 
starch,  gum,  and  liquorice.  It  is  known  Uy  the  generic  name  of 
glmmef  or  grtvpH'SUfjar,  These  two  varieties  differ  fnrther  in  their 
chemical  relatioas,  and  in  the  amount  of  the  elements  of  water  they 
contain.     The  variou?*  saa-harine  products  in  common  use  consist  of 

ic  or  other  of  these  varieties. 

Oane-Bugar, — This,  l«x>keil  at  as  a  specific  pr<Kluet,  is  deriveil  from 
the  sogar-cnne,  or  Saccharnm,  a  plant  which  apjK'ars  to  have  come 
originally  from  the  interior  of  Asia,  whence  it  was  transplanted  to 
Cyprus,  It  was  intmdiK?ed  into  the  West  Indies,  where  it  is  now 
extensively  cultivated,  early  in  the  sixteenth  century.  Thei'c  are 
several  varieties  of  Sac4:'harmn  grown  tor  the  extraction  of  sugar, 
but  the  Creole  cume,  or  Sitccharnm  o^cittarumf  is  tliat  which  was 
first  introduced  int4>  the  New  W' orld. 

The  sugar  is  emitainc^fl  in  the  juit>e  of  the  cane,  and  the  first  step 
iu  its  manufacture  i.^  to  obtain  the  juice  by  meiins  of  pressure,  which 
h  usually  applit^l  by  iron  rollers.  The  cane,  when  ri[>e,  is  cut  close 
to  the  ground,  stripped  of  its  leaves,  and  then  twic^e  passed  between 

c  iron  rollers.  The  expressed  juice  is  next  ehiriticd  and  evap- 
te<l.  Til  is  is  effected  by  the  combined  use  of  heat  and  the  addi- 
tion of  lime.  Passing  through  a  serie:?  of  evapomti ng  ve??sels,  the 
scum  and  deposit  are  remove*!,  and  (he  liquor  brought  to  the  proper 
coDsistence.  It  is  now  transfciTcd  into  coolers,  for  the  crystals  to 
form  and  se[Kirate  from  the  uncrystallizable  portion,  which  is  allowed 
jto  drain  off.     The  solidified  prothict  constitutes  mmcorado^  or  ntw 

it/aVj  and  is  packer!  in  htigslieads  and  distributed  to  the  consumer. 
The  uncrystallizable  portion,  containing  changed  products  resulting 
from  the  action  of  the  lietU,  is  called  mo  fames. 

The  juice  of  the  sugar-cane  contains  about  18  to  22  per  cent,  of 

igar,  and  six  to  eight  jM)uuds  of  it  are  requireil  to  yield  one  pound 
of  the  crystallized  article. 

A  large  jxalion  of  the  raw  sugar  is  relined  or  transibrmtxl  from 

brown  or  moist  into  white  or  loaf  sugar  beibre  being  usi^l,  anti  the 

of  refining  is  extensively  earrietl  on  iti  this  country.     The 
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object  18  to  clarify  and  decolorize,  find  this  is  usimlly  effected  by 
boiling  the  dis,solvLMl  sugar  with  buHoek's  blood,  filtering,  and 
alluwiiig  the  lii|Uor  to  pcnvolate  through  eoargcly  grained  animal 
charcoal.  The  nearly  colurlej^s  Hqntd  thence  obtained  is  conec-n- 
trated  to  the  requisite  degree  in  a  vacuum  pan  heattnl  x^^th  i^team, 
and  then  trani^ferred  to  Cf)nical  mouldi*,  where  sc>lidifieation  cxx-nirs. 
The  unsolidified  portion,  which  constitutes  treaele,  is  afterwards  per- 
mitted to  drain  off,  and  loaf  sugar  h  letY,  The  article  is  still  to 
eome  extent  colored ,  and,  as  a  finishing  pnx»e^,  a  saturated  solution 
of  ^iUgar  is  allowed  tei  jM-ri-olate  through  the  hnaf.  This  wai^hes  out 
the  remaining  t-olurijig  matter^  and  leavL*?^  the  product  in  the  white 
and  jxjrous  condition  observed  to  l^elong  to  the  fully  retined  article. 

Sugar  \b  also  extnirtvil  from  the  rcKit  of  the  lird  [Jlvta  vuhjarlfi^^ 
which  eontaiuH  nuarly  a  tenth  part  of  il8  weight  of  the  principle. 
The  cultivation  of  the  beet  was  recommended  for  the  pnriKjeo  as 
early  as  1747,  at  Berlin,  but  nothing  was  practindly  carried  out 
until  Xa]>oIec>n  the  Fii*st  encouragetl  the  proposal,  and  now  the 
mnnufsH'ture  is  mKK?es8fully  and  extensively  pursued  in  France, 
Belgium,  and  Rassia.  In  Engl  ami  u  bcrt-sngar  factory  ha^  beeo 
estahlishcil  at  Lavenham,  in  Sutfolk,  The  juice  of  the  root  is  ob- 
tained and  sutmiitted  to  the  same  kind  of  treatment  as  that  of  the 
sugar-cane,  and  in  the  refined  state  the  two  sugars  resemble  each 
other, 

A  considenible  portion  of  the  sugar  used  in  the  northern  parts  of 
Korth  America  is  obtained  from  a  variety  of  maple ^  the  Acer  sac- 
rharhmm,  Incisifjns  are  made  into  the  tree,  to  allow  the  sap  to 
escape.  This  is  colleete*!  and  concentrated  to  crystallizing  jxiiiit. 
It  yields  then  a  coarse  sugar,  which,  however,  admits  of  being  puri- 
fied and  brought  into  the  same  atate  as  the  refined  sugar  of  the  catte 
antl  beet. 

The  green  stalks  of  the  maizes  or  Indian  contf  are  largely  im* 
pregnated  with  sugar,  and  are  sometimes  employed  for  its  extraction. 
Sugar  was  obtained  from  this  source  by  tlit*  ambient  Mexictin^.  The 
iSorf/lium  mcf'hftratuin^  or  sugar-grass,  is  also  gradually  growing  into 
imjM>rtaiR^  as  a  source  of  sugar,  both  in  North  America  and  the 
south  of  Europe.  In  India  a  large  amount  of  sugar,  calletl  J(ji/</wry, 
k  obtained  from  the  juice  of  various  trees  of  the  palm  tribe.  The 
date  palm  (Fhomix  dadyiifera),  the  wild  date  palm  (PAomwr  9%flvf»- 
/ris),  and  the  gomuto  palm  {iSa{/uetnis  sticchwiferj^  are  all  turned  to 
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account  for  tliis  purpose,  and  the  sugar  is  to  some  extent  iiujmrted 
into  England,  and  used  for  mixing,  but  it  is  said  not  to  be  of 
sufficient  " strength*'  to  pay  for  refining, 

BarIet/-HU(/at\ — ^Wlien  n  eont^entrattMl  solution  of  ^ugar  is  nijJidly 
l)oilcd  down,  its  tendeney  to  rrystallize  is  diminished^  and,  it  may  be, 
eveu  destroyed.  On  being  allowed  to  cool,  it  solidifies  into  a  trans- 
parent, amorphous  nia^s,  of  a  vitreous  nature.  It  is  in  this  way  that 
barley-sugar  is  prepared,  and  the  same  principle  also  determiners  the 
pnxl notion  of  acidulated  drops,  hardbake,  toffee,  &e.  Sometimes  a 
little  cream  of  tartar  is  introdoeed  to  favor  the  action  of  the  heat,  and 
ill  the  ease  of  acidnlatcLl  drops  taitarie  acid  is  added  whilst  the  liquid 
is  boiling. 

Siff/ar'candy,~Thi^  is  crystallized  sugar,  and  is  prepared  by  allow- 
ing a  concentrated  syrup  to  slowly  deposit  ery^^tals  on  the  surface  of 
the  vessel  In  w^hieh  it  is  eontaincd,  and  on  threads  stretched  across  it. 
Crushed  sugar-candy  forms  the  coarse  crystalline  article  wliich  is 
often  used  for  sweetening  coffee, 

Mohmscji  const  it  ntes  the  dark-colored,  viscid  liquid  which  drains 
off  during  the  preparation  of  raw  sugar.  The  molasses  which  sepa- 
mtes  from  bc^et-root  sugar  has  a  disagreealde  taste,  and  is  thereby 
unfit  for  employment  in  the  s^me  way  as  that  which  is  derivable 
from  the  sugar  of  the  cane. 

Treaefc, — As  molasses  constitutes  the  un crystallized  liquid  wliieh 
drains  from  raw^  sugar,  so  treacle  forms  that  which  escapes  fn>m  tlie 
moulds  in  which  refinctl  sugar  concretes.  Both  liquids  contaih  un- 
crystallizable  sugar,  erystallizable  sugar,  gum,  extractive  matter,  free 
acid,  various  salts,  and  water.  They  are  used  as  a  cheap  substitute 
for  sugar.  If  consumed  to  any  great  extetU,  they  exert  a  laxative 
action. 

Golden  mfrtip  is  pro<luced  by  reboiling  the  liquid  which  drains 
from  refined  sugar,  and  filtering  through  animal  charcoal.  It  there- 
fore constitutes  a  purified  form  of  trcac^le. 

ChrameL — Wlien  crystallized  sngar  is  lieattKl  to  alwut  400°  Fahr., 
it  suffers  decomposition,  gives  off  the  elements  of  water,  loses  its 
power  of  erysUillizing,  iK'Comes  dark-colored,  and  act]uires  a  bitter 
taste  in  the  place  of  a  sweet  one.  The  article  thus  prtKlneeil  isealle<l 
caramd^  and  is  use<l  by  the  cook  and  eoufeet inner  as  a  flavoring  and 
eoloring  agent. 

GlncotfCf  or  grape-migar, — It  has  been  already  stated  that  it  is  to- 
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this  modificatioii  of  sugar  that  grapes  and  many  other  fruits  owe  their 
BW©bt  taste,  and  that  it  may  be  produced  artitieially  fixjm  cane-f?ngarj 
starch,  and  some  other  substntK'e.'?.  Its  sejiaratioii  from  the  jiiiee  of 
grape-s,  and  likewise  iti?  manuihcture  from  potato  starch  and  sago, 
Iiave  been  to  some  extent  carried  out,  and  the  produut  has  formed  an 
article  of  commerce,  but  it<^  chief  emph>vment  ha.s  been  as  an  adul- 
terant of  cane-sugar.  It  is  not  used  dietetically  upon  its  own  merits 
in  the  same  way  tin  the  latter*  Its  Uxate  is  less  agreeably  sweet,  and  its 
sweetening  power  is  so  fiir  inferior  that  five  parts  of  grape-sugar  are 
8aid  to  he  required  to  raise  a  given  volume  of  water  to  the  ^me 
degree  of  8weetnes6  as  is  efteete<l  hy  two  parts  of  cane-sugar.  It  is 
also  much  les*^  soluble  in  water,  and  less  disposed  to  as.su me  a  errs- 
talliue  form,  on  which  account  it  is  not  susceptible  of  the  same  facility 
of  purification. 

HONEY. 


Honey  may  be  most  conveniently  refer rc*d  to  here,  although  not  a 
prepamti^ju  standing  in  precisely  the  same  position  as  the  other  prod- 
ucts iiichidcd  in  the  group. 

It  is  an  article  ctjUected  by  tlic  bee  for  its  owTi  use,  which  man 
takes  possession  of  and  ajusumes  instead.  It  is  an  exudaticm  frcim 
the  nectariferous  ghiiids  of  flowers,  whicfi  the  l>cc  sucks  up  and  pa-^scs 
into  the  ^li lata t ion  of  t lie  a^.^ipljagus  forming  tlic  crop  or  honey- bag. 
FroiA  tills  it  is  afterwards  disgorged,  jirolwibly  somewhat  altered  in 
its  proifcrtit^s  by  tlic  sc<Tction  of  the  croj),  and  deposifetl  in  the  cell 
of  the  honeycomb.  In  Europe,  it  is  principally  through  the  Apt 
meiUfiat  that  honey  is  obtained,  and  it  is  by  the  neuter  or  working 
mcmlKT  of  the  hive  that  the  ottiee  is  [jcrformed.  The  honey  of  Sur- 
inam and  Cayenne^  furnished  by  tlic  Apin  amalthai^  is  rinl,  and  that 
supplied  l)y  the  Aptn  Hmvohr  of  Ma<lagiiscar  is  of  a  greenish  ct>lor. 

Honey  is  a  oonccntratiil  solution  of  sugar,  mixed  with  odorous, 
coloring,  gummy,  and  waxy  matters.  It  usually  rtsolvcs  itself  into 
a  Huid  anil  a  solid  crystal liue  portion,  whieh  are  separable  from  each 
other  by  pressure  in  a  liuen  bag.  Chcmleally,  the  saccharine  matter  is 
of  two  kinds:  ihc  one  resembles  that  from  the  grape  (glucose),  whilst 
the  other  is  unerystal livable,  and  analogous  to  the  uncrystallizable 
sugar  which  exists  along  with  common  sugar  in  cane-jt^ce*  Maunite^ 
non-fermenting  kind  of  sugar,  has  also  been  met  with. 
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Hooey  varies  in  flavor  and  odofj  accord ing  to  the  age  of  the  l>ces, 

and  the  flowers  from  which  it  ha,«i  been  collected, 

Jl rf/in  honey,  or  that  prot'iircil  fnnn  young  beci^  which  liave  never 
swarmed,  i^  hehl  in  higher  estimation  than  that  collcctc<l  from  a  hive 
that  has  swarmed;  but  the  terra  virgin  honey  is  also  applieil  to  that 
which  flows  spontaneonsly  from  the  comb,  on  aeconnt  of  it8  being 
better  than  that  obtained  by  the  aid  of  pressure,  and  especrially  hciit 
and  pressnre,  this  being  eootaminuted  with  foreign  matter  derived 
from  the  r^omb.  The  honcy^  again,  of  certain  ennntries  and  dis- 
tricts ii^wel!  known  to  po^sci^s  8pe<*ial  qualities  deix*ndent  on  tlie  flora 
of  the  lortility.  Hence,  the  fmgrant  o<lor  and  clioice  ta.^tc  Ijclonging 
to  the  honey  of  Mount  Ida,  in  Crete  j  the  neighborhoiMl  of  Xar bonne, 
where  the  labiate  flowers  abound;  the  valley  of  ('hamounix;  and  of 
our  own  high  moorland,  when  the  heather  is  in  bloom.  Hcnrc%a!so, 
the  deJeterions  qnalities  which  the  honey  of  Trebizonde,  upon  the 
Black  Sea,  has  long  Vieen  known  to  ]K>ssiH*^,  and  which  are  chie  to  iti^ 
collection  from  a  hjkh^ic^  of  rhodcwlendron,  the  Azttha  poufieaf  which 
grows  upon  the  neighboring  mountains.  The  effects  pnxluced  con- 
sist of  headache,  vomiting,  and  a  kind  of  intoxication;  and,  if  eaten 
in  large  quantities,  a  lass  of  all  sense  atid  power  for  some  liours  may 
occur.  It  is  spid  to  have  been  probably  this  kind  of  honey  which 
poisoned  the  soldiers  of  Xenophon,  as  dcseriljed  by  him  in  the  **  Re- 
treat of  the  Ten  Thousand."  Many  other  instances  of  honey  exert- 
ing poisonous  effects  have  been  recorded. 

Honey  formed  an  alimentary  article  of  grmt  importance  to  the 
ancients,  who  were  almost  nnacqnainted  with  sugar;  and  certain 
localities,  as  Hybla  in  Sicily,  arid  Hymettns  near  Atlicns,  were 
gspc^ially  celebrated  for  its  production.  It  is  pretty  largely  consumed 
dieteticiilly  in  some  districts,  and  jjossesscs  the  same  alinientan-  value 
as  sugar.  It  exerts  a  slightly  laxative  action,  and  is  frequently  em- 
ployed  therapeutically  as  an  emollient  and  demulcent. 


f         Mar 

'       certain 


MAKNA. 


Manna  is  a  sweet  substance,  wdiicli  solidifies  from  the  jui(>e  of 
certain  species  of  ash,  especially  Fraxtnim  ormtH  and  rofimflijoHa, 
[  Incisions  are  made  into  the  stem  of  the  tree,  and  the  juiet^  allowed 
I  to  escape  and  dry  into  solid  masses.  It  contains  a  peiudiar  kind  of 
I      sugar — mannite — which  forms  about  four-fifths  of  the  best  manna. 
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Mannite,  whicli  ako  exists  to  some  extent  in  the  beet-root  and  some 
other  %'egf.'tablo  products,  constitutes  a  white,  crystal  livable,  o+lorless, 
and  sweet  principle,  which  ditFers  from  ordiiiar\^  sugar  in  not  lieing 
susceptible  of  uuJcrgoiug  the  alcoholic  fcrmetitution  in  contact  with 
yeast. 

The  chief  use  to  which  manna  is  applied  is  as  a  mild  and  safe  laxa- 
tive. It  pot^sesses  some  tmtritive  value.  Different  sorts  of  manna 
are  eaten  by  the  natives  of  Australia  (Eyre's  **  Central  Australia," 
vol.  ii,  p.  250), 


FARINACEOUS  PREPARATIONa 


Farinaceous  or  starchy  matter  is  a  product  wliich  is  yielded!  I>y  tfie 
vegetaijle  kingdom  only.  Here,  however,  it  is  widelvj  and  often  very 
lai^Iy,  met  with.  It  occurs  under  the  form  of  little  granular  bodies 
(h^tarch-granuk^)  lodgetl  in  the  vegetable  tissues,  but  remlily  suscep- 
tiblcj  under  appropriate  treatment,  of  iy^olation.  These  granules  pos- 
ses a  distinctly  organi«ed  construction,  and  are  made  up  of  a  scries 
of  superposed  layers,  the  outermost  of  which  is  the  thickest  and 
hanlc?<t.  Thus  are  produced  the  eonc^^ntric  lines  which  are  visible 
when  the  granule  is  snbinitte*!  to  microscopic  examination^and  which 
are  armngt»d  around  a  sjjot  which  'is  called  the  hlhim*  The  granules 
from  different  soureei^  pres^ent  distinctive  features  as  regards  s^ize,  form, 
and  fippearaoee,  which  may  be  reo(>gni2e<i  with  the  aid  of  the  miero- 
soope. 

Starch  forms  an  imprn^tant  alimentary  article.  Being  devoid 
nitrogen,  it  vun  contribute  only  tuwar<ls  force  and  fat  pi'oductioo.'l 
The  hardnes^s  of  the  external  envelope  renders  the  granule  in  its 
original  ,*^tate  difficult  of  digestion — and  digestion,  which  invtdves 
transfonnation  into  sugjir,  must  occur  before  absorption  and  utiliza- 
tion can  enaue.  On  this  account,  when  starch  is  consumetl  in  the 
raw  state,  more  or  less  of  it  passes  off  with  the  undigested  residue 
from  t  h  c  a  I  i  m  en  tary  can  a  I .  By  I  lo  i  1  i  n  g,  or  ot  lu  'r  w  i  se  ex  ptw*  i  ng  to  I  U5i  t , 
the  granules  rupture  and  Ijccome  far  more  c^cisily  artacke<l  by  ihe  di- 
gestive juices.  Starchy  matter,  therefore,  should  be  subjected  to 
cooking  Wfore  being  consumed. 


Sago  IS  obtainetl  fivim  the  central  or  medullary  part,  commonly 
calletl  pith,  of  the  stems  of  sevcritl  species  of  i>iilm.  When  the  tree 
is  sufficiently  mature,  it  ia  cut  down  near  the  root  and  split  perpen- 
dieularly.  The  medullary  matter  is  extracted,  reduced  to  powder, 
mixed  with  water,  and  strained  through  a  sieve.  Froai  the  strained 
liquid  the  starch  i.s  deposited,  and^  after  washing  with  water  and 
drying,  forms  the  4inf;o  Jiour  or  meal  of  commerce.  A  single  tree  is 
eaid  to  yield  5  to  G  hundred  pound.s  of  sago.  What  is  called  sago 
bread  is  made  in  the  MohicciLS  hy  throwing  the  dry  meal  into  heatetl 
earthenware  moulds,  which  leads,  in  the  course  of  a  few  minutes,  to 
its  incorporation  *>r  caking  together  into  a  hard  nia-ss, 

Gmnuiakd  &ago  is  preparcfl  from  sago  flour  by  mixing  it  with 
water  into  a  paste,  and  then  granulating.  It  consistd  of  pearl  soffo^ 
which  occoi's  in  small  spherical  grains,  and  constitutes  the  kind  now 
commonly  employed  for  dietetic  purpoi^esj  and  brown  or  common 
9ago^  which  occurs  in  larger  grains,  and  was  the  only  kind  used  iu 
England  prior  to  the  introduction  of  the  last.  Both  sorts  are  met 
with  variously  tinted,  and  the  tint  is  not  uniform  throughout,  the 
surface  of  the  grain  lieiog  deep  on  one  side  and  pale  on  the  other. 
It  may  be  rendered  white  by  bleaching. 

Sago  constitutes  an  irn[»ortant  article  of  food  in  some  parts  of  the 
E^L  It  is  used  in  household  economy  in  England  for  iotr<xluction 
into  soup,  and  under  the  form  of  pudding-  It  serves  as  a  light  and 
digestible  alimentary  material  for  the  invalid  and  dyspeptic.  It 
absorbs  the  liquid  in  which  it  is  cooked,  and  becomes  transparent 
and  soft,  but  retains  its  original  granular  form.  In  18*>^W34  the 
amount  of  sago  imported  into  Great  Britain  was  7306  tons. 

CA&SAVA  AND  TAPIOCA. 

Theee  start^hy  preparations  are  obtained  from  the  large,  thick, 
fleshy,  tuberous  rtrots  of  the  Mnnihot  utUmimaf  formerly  known 
as  the  Jatropha  munthot^  a  native  of  tropical  America,  but  now 
cultivated  in  Africa,  India,  and  other  hot  countries.     The  plant 
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in  question  constitutes  what  is  popularly  calleJ  the  bitter  eamawif 
but  there  is  another  variety  tVoiu  wh'wh  caHsava  antl  tapioea  are  aI«o 
obtained,  called  tlie  mveet  ruiij^dva.  Both  plants,  like  others  of  the 
order  Kuphorbiacea:,  to  wliicii  they  Ijclong^  have  a  milky  jniee,  Tliis, 
IB  the  cat^e  of  tlie  bitter  variety,  contniii-s,  aniong:st  other  deleterious 
principles,  hydrocyanic  acid,  and  gives  to  the  mot  highly  acrid  and 
poisonous  properties*  In  tlie  case  of  tlje  sweet  variety  the  juice  is 
devoid  of  poisonous  properties,  and  the  nxit  by  l>oiling  or  roasting 
beeonies  j^oft,  and  ij^  used  as  an  edible  article.  In  the  bitter  variety 
it  is  only  the  juice  that  is  poisonous,  and  when  this  lia^s  been  ex- 
pressed or  otherwise  removed,  the  residue  is  of  a  liarrnless  nature. 

To  procnre  the  farinaceous  prq>a  rat  ions,  the  root,  after  being 
washt^l  and  scrapcn^l,  is  re<luei:Hl  to  a  pulp  by  being  ras|K»d  or  grated* 
The  pulp  is  then  sul>jwted  to  pres,sure,  to  expn>?s  the  juiec»  Fnmi 
the  compressed  residue  cassava  meal  and  bread  are  obtained;  and 
from  the  j nice,  cassava  starch,  and  tapifK^a. 

Thus:  the  residue,  dried  over  a  brisk  fire,  and  afterwards  ^mnnded, 
forms  cassava  mrftl.  If  baked  on  a  hot  plate,  it  yields  c^iasara  bread. 
Both  iUvsv  prndut^ts  form  inijiortant  and  vnhmbic  articles  of  itHxl  to 
the  inhabitants  of  tropica!  America.  They  contain  starch,  vegetable 
fibre,  and  nitrogenous  matter,  Tlie  exjiressed  juice,  in  the  next  place, 
etintains  !?ns|)endi'd  starcli,  wliicl*  is  allowed  to  sub**ide.  This,  after 
being  wiished  and  dritnl  in  the  air  without  the  aid  of  heat,  consti- 
tutes t'fwmva  Htarchj  or  what  m  known  in  commerce  as  tapioca  mml 
or  Brazilian  arrowroot.  Tapioca  is  made  by  heating  the  ca^^^va 
starch,  lK»forc  being  dried,  on  hot  plates,  and  stirring  it  with  an  iron 
rmb  By  these  means  the  ma«5  agglomerates  into  small,  irix^ular, 
transfmrent  granules,  forming  the  article  imjwrted  into  this  country 
under  the  name  in  question  fmni  Raliia  and  Kio  Janeii-o. 

Tapioca  forms  an  agreeable,  light,  and  easily  digestible  tarlnaceoiis 
article  of  food.  It  is  useful  both  for  the  sick  and  healthy,  and  is 
emphiycd  un<lcr  the  form  of  pudding  and  fi>r  intrc«IiJctton  into  soup 
and  brotti.  Consisting,  as  it  does,  of  starchy  matter  only,  it  jios- 
Besses  a  lees  nutritive  value  than  i^assava  meal  and  bread.  In  con- 
sequence of  the  heat  to  which  it  has  bwu  hnbjet*te*i,  many  of  the 
8tan?h-grannles  are  in  a  ruptured  state,  which  leads  to  its  IxMng 
partially  soluble  in  cold  water. 
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Crenuine  arrowroot,  or,  n^  it  h  trailed,  West  iDdinii  arrowrootp  in 
contradistiuction  to  spurious  reprc^ntatioiis  of  the  article,  constitutes 

pure  form  yf  ytnrch  deriveil  from  the  tylxToiis  root  of  the  Muranta 

nmltnucen.  It  owc^  its  name  to  the  behef  of  the  Iiuliaas  of  South 
Ameriai  that  the  root  of  the  plant  was  an  antidote  to  the  poison  of 
their  enemies'  arrows.  The  phiot  grows  in  tropical  climates,  and 
was  oritji rial ly  cultivated  in  tlie  West  Indies,  but  has  been  transfe!Te<l 
to  the  East  Indies,  Ceylon,  and  Africa, 

The  following  is  the  prot^ess  by  which  the  product  is  obtainc<L 
'he  roots  are  dug  up  when  thcv  are  about  ten  or  twelve  niontiis  old, 
'aslied,  and  rciluced  to  a  state  of  pulp.     This  is  luixeil  with  water, 

eared  of  fibres  by  means  of  a  coarse  sieve,  and  the  starch  allowed 
W  settle,  wSue(.x*ssive  washings  arc  employed  for  further  purifimtinn, 
and  the  arrowroot  is  then  cither  dried  on  sheets  in  the  sun  or  in  diy- 
ijig-houses,  care  being  exercised  to  exclude  dust  and  insects. 

Arrowroot  is  inijwrted  into  England  from  the  West  India  Islands, 
Calcutta,  and  Sierra  Leone,  and  is  usually  distinguishctl  by  the 
name  of  the  island  or  jdaw  pr4Klucing  it.     That  derived  from  Ber- 

uda  IS  held  in  the  highest  estimation.     It  forms  a  white,  odorless, 

id  tasteless  substance,  and  is  met  with  either  in  the  state  of  powder 

or  of  small  pulverulent  masses.     When  rubbed  betwin-n  the  fingers 

it  feels  firm,  and  produces  a  slight  cmekling  noise.     It  consists  of 

starch-gratniles^  which  are  readily  distinguished  by  their  microscopic 

laractcrs  from  those  dcrivetl  frura  f»ther  sources. 

Consisting,  a.s  arrowroot  does»  of  pure  starchy  it  has  no  alimentary 
value  l>tyond  that  iM-longing  to  this  principle.     It  is  chiefly  usetl  as 

bland  article  of  food  for  invalids,  but,  of  course,  rccpiires  to  be 

njoiued  with  other  alimentary  matter,  as  alone  it  possesses  only  a 
h'mited  sustaining  power.  As  an  ordinary  dieteti<?  agent,  it  is  em- 
ployed under  tlic  form  of  pudding  and  blancmange,  and,  with  other 
materials,  is  made  into  a  bist^uit. 

The  spurious  arrawroot  consists  of  starch  derived  from  other 
sources,  and  substitutwl  on  the  score  of  greater  cheapness.  For  ex- 
ample, Tahitan  arrowrtwt,  or  Taam  starch,  also  sometimes  called 
^^ptaheiie  «a/ep,  is  obtainefl  from  the  root  of  the  Tacea  occanica^  a 
native  of  the  South  Sea  Islands  (the  Tacca  pimmtijida  of  the  tropi- 
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cal  parts  of  Asia  also  yields  a  large  quantity  of  beautifully  white 
stareh,  which  constitutes  an  important  article  of  food  to  the  natives) ; 
Portkind  arrowroot  (so  calletl  from  beinjif  manufactured  in  the  island 
of  til  is  name),  from  that  of  the  Antm  nuundtifum;  Brazilian  arrow- 
root, from  that  of  the  plant  which  yields  tapioca ;  East  Indian  arrow- 
r<jot,  from  that  of  the  Ctfrcuma  nnfjiiMifoHa^  a  species  of  turmeric 
plant ;  and  EnyVmh  arrowroot^  from  the  potato. 

TOUS-LES-MOIS. 

Thi8  name  is  given  to  the  starch  obtainetl  from  the  tuberous  root 
of  the  Canna  edulk^  a  native  of  the  West  Indies,  It  is  extracted  in 
tl»e  same  way  as  arrowroot^  viz.,  by  reducing  the  tul>er  Ut  a  pulp, 
»tniiuing,  washing,  decanting  the  su|J€rnatant  liquid,  and  drj'ing 
the  starchy  deposit.  It  is  imported  from  St.  Kitts,  and  was  only 
lutrfMluced  into  England  as  recently  as  about  the  year  1836,  Its 
granules  are  characterized  by  exceeding  in  size  those  of  all  other 
starches.  It  is  very  soluble  in  boiling  water,  and  apjicars  to  be 
readily  susceptible  of  digestion.  It  is  used  for  invalids  in  the  same 
w*ay  as  arrowroot,  and  iu  alimentaiy  value  rc^cmljlcs  the  other  fari- 
naceous jircpanitions, 

8ALEP. 

Salep  constitutes  the  prepared  tulx^rcles  of  several  on 'hideous 
plants.  It  is  inijKjrtf^l  from  India,  Pei'sia,  and  Turkey,  and  is  met 
with  under  the  form  of  small  ovoid  tul>ercles,  which  have  lieen  suIj^ 
jectcnl  to  boiling  for  a  few  minutes  in  water,  rubbing  with  a  coarse 
linen  clotli  to  remove  the  hkin,  and  drying  in  an  oven.  When  re- 
quired tor  use,  they  are  ground  to  a  fine  powder,  and  mixed  \i'ith 
boiling  water,  Salep  cionsistj^  of,  bt'sides  other  ingredients,  muci- 
laginous matter  and  starcli.  It,  thcrclure,  possesses  demulcent  iiSj 
well  OS  nutritive  proiierties, 

REVALENTA  ARABICA, 

Revaknta  and  Ermknta  form  preparations  the  chief  portion  of 
win'ch  consists  of  the  flour  r>f  the  lentil,  or  Enmm  km  (hence  errii- 
Irnta),  a  plant  Wonging^  like  peas  and  beans,  to  the  leguminoud 
tribe. 
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Du  Barry's  Revalenta  Arabicji  is  thus  composed,  according  to  the 
analysis  of  Dr.  Hasvsall.  Three  .saraplcB,  he  says^  were  exarnined, 
and  one  txjnsif^teil  of  a  mixture  of  the  ?Wor  Arabmn  lentil  and  !mr!n/ 
Jloitr;  another,  of  the  same  ingredients  mixed  with  sugar;  and  the 
third  of  the  Arabian  lentil  and  barley  floury  with  saline  matter, 
chiefly  «<i//,  and  a  flavoring  princT|»le  tasting  as  though  consisting  of 
cc/ery  seed.  Such,  according  to  Dr.  Ilassall,  was  found  to  be  the 
corapofiition  of  samples  of  an  article  which  is  vaunted  in  the  adver- 
tising columns  of  the  daily  press  as  a  Rpeeifie  for  almost  all  the  ail- 
ments that  the  human  fnimc  i^  heir  to,  and  sold  at  an  enormous 
I  price,  lookefl  at  in  relation  to  the  cost  of  its  ingredients. 
I  A  sample  of  Wfmrton^s  Enmlenia,  examined  by  Dr.  Hasssall,  con- 
psted  of  the  Freneh  or  Gmnan  lentil,  mixed  with  a  substance  re- 
sembling Ttuiize  or  InfUan  mm. 

The  objec*t  of  tlie  admixture  of  barley  and  other  flours  with  the 
lentil  powder  is  not,  remarks  Dr,  Hassall,  that  of  gain,  for  the  cost 
of  the  latter  is  less  than  that  of  the  former,  but  to  diministi  the 
strong  flavor  which  lentils  possess,  and  wdiieh  is  so  distasteful  to 
many. 

Regardetl  dietetically,  a  preparation  which  owes  its  chief  composi- 
tion to  lentil  flour  is  rich,  like  leguminous  seeds  in  genemi,  in  nitro- 
genous matter,  but  in  that  form  of  it  which  is  of  a  more  indigestible 
iture  than  the  uitrugeuous  matter  belonging  to  the  CeraJia, 


BEYERAGES^ 


A  8FPPLY  of  water  under  some  shaj>e  or  other  is  one  of  the  < 
tial  conditions  of  life.  It  18  just  jw  needful  as  solid  matter.  It  not 
only  enters  largely  into  the  constitution  of  the  ditferent  jnirts  of  ihc 
organism,  but  is  required  for  various  purpt>ses  in  the  performance  of 
the  operations  of  life.  Witliout  it,  for  int^tance,  Uiere  euuld  be  no 
circulation  nor  molecular  mobility  of  any  kind.  It  forms  the  liquid 
element  of  the  sei^retioiis,  and  thereby  the  metlium  for  di^isolving  aud 
enabling  the  digested  food  to  pas^s  into  the  system  and  the  effete 
prfKlucts  to  pass  out.  A  constant  ingress  and  egress  are  occurring, 
and  the  former  rcf|uires  tii  stand  in  ])roper  adjustment  to  the  latter. 
Under  ordinary  wnditions  of  exercise  and  tcmix^rature  it  may  be 
estimated  that  about  five  pint^  of  fluid  ptuss  off  through  the  kidneys, 
skin,  lungs  and  alimentary  canal  from  an  average-sized  adult  in  the 
coui-se  of  the  twenty-four  hours,  and  this  has  to  be  replenished  hy 
supply  from  without.  But  it  is  not  necessary  that  this  amount 
should  be  drunk.  A  large  projxtrtion  of  our  solid  food,  in  many 
cases  as  much  as  70,  80,  or  00  per  cent.,  consists  of  water,  and  the 
qnantity  ivquin-d  in  an  ordinary  way  to  l>e  taken  daily  in  the  fi>rm  of 
drink  may  l>e  roughly  assumetl  to  amount  to  from  two  and  a  half  or 
three  to  three  and  a  lialf  or  four  pints  or  more.  The  loss  going  nn, 
however,  repr^ents  such  a  fluctuating  product  dependent  on  exercise 
or  work  and  the  temperature  to  whicli  the  boily  is  exposed  that  great 
variation  most  ensue  in  the  amount  of  fluid  required.  The  cfTivt  of 
museuhir  exertion  in  leading  to  increased  cutaneous  transpii-ation  is 
familiar  to  all.  Exposure  to  bait  also  is  well  known  to  act  in  the 
same  way,  and  wlicrc  a  particularly  elevated  temperature  has  to  be 
endured,  the  lc>8s  of  fluid  by  the  skin  is  very  great — indeed^  it  is  by 
thiB  loss  and  the  eva|>onition  which  fiilhnvs  that  the  cooling  infliH 
euce  Is  exerted  whereby  the  temperature  of  tlie  body  is  kept  down 
within  natural  limits.     In  the  case  of  men,  as  particularly  the  stokers 
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of  large  st^m-vessek,  who  rcrnain  for  s^omv  time  in  a  highly  heated 
atmosphere,  the  loss  of  fluid  CH.'curring  enUiils  the  consumption  of  an 
enormous  quiintity — t^ome  qiiurts  in  the  course  of  a  few  ho nrs^ — of 
liquid,  and  it  is  the  [tnietiee  with  such  pei-sons  to  drink  from  a  store 
of  water  into  whioh  a  little  oatmeal  Jias  been  tlirown.  Now,  aecord- 
iiig  to  the  amount  requirtni  so  is  the  su|)ply  provided  for  by  the 
sensation  of  thirst — a  sensation  which  creates  an  irresistible  desire  to 
drink  when  the  want  of  fluid  in  the  system  exists. 

If  a  ]>Iain  antl  wholesome  liquid  be  drunk  the  error  is  not  likely 
to  be  t**jmmitted  nf  taking  too  much.  A  tier  e<jmf»ensating  for  the 
lose  by  the  skin  and  with  the  breath  the  surplus  ptu^st^s  of!^  through 
the  urinary  channel,  aiid  it  is  desirable  that  this  surplus  should 
amply  suffice  to  carry  off  the  elfcte  products  forming  the  solid  nuitter 
of  the  urine  in  a  thoroughly  dissolvwl  state.  The  notion  has  been 
started  that  it  is  advisable  to  restrict  the  amount  of  fluid  taken  with 
the  meals  with  the  view  of  avoiding  the  dilution  of  the  gastric  jniee. 
Whether  as  the  result  of  the  influence  of  this  notion  ujxai  the  public 
mind  or  not,  mischiet*,  I  believe,  is  frequently  occasioned,  especially 
amongst  the  higher  ranks  of  society,  by  a  too  limited  consumption 
of  fluid.  Instead  of  taking  a  draught  of  some  innocent  and  simple 
beverage,  it  is  at  many  tables  the  fiistiion  to  si[)  fluid — and  this  a 
more  or  less  strongly  alcoholic  one — only  from  the  wineglass.  It  is 
a  mistaken  notion  to  think  that  when  we  drink  with  a  meal  we  are 
diluting  tlie  gastri*- juice*  The  act  of  secretion  is  excited  by  the  ar- 
rival of  the  meal  in  the  stomach,  and  the  gastric  jiiioe  is  not  there 
at  the  time  of  ingestion.  It  happens,  indeed,  tliat  the  absorption  of 
fluid  takc^  place  with  great  activity,  afid  the  liquid  which  is  drnnk 
during  a  meal  becoming  absorlKnl  may  lie  li>okcd  upon  as  proving 
advantageous,  by  afterwartls  contributing  to  yield  the  ga^^trie  juice 
which  is  required. 

Water  constitutes  the  essential  basis  of  all  our  drinks,  tnken 
purely  as ^such.  The  liquids  eonsumetl  are  of  various  kinds,  but 
water  is  the  element  physiologically  au<l  indispensably  rHjuirerl, 
Many  of  the  beverages  in  use,  however,  arc  tar  fmm  simply  ful tilling 
the  oiBee  of  supplying  water  for  the  purposes  of  life.  The  accessory 
ingredients  they  contain  give  tlieni  speeial  prriperties,  for  the  sake  of 
which  their  employment  is  often  mainly,  if  not  solely,  dictated.  It 
may  be  said,  however,  that  when  a  large  quantity  of  fluid  is  required 
to  be  consumed  to  compensate  for  the  loss  occurring  under  violent 
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exercise  or  exposure  to  a  high  temperature,  nothing  is  equal  to  a 
simple  aqueous  liquid,  aud  the  softer  and  purer  the  water  the  better. 

As  already  mentioned,  those  who  work  in  unusually  hot  situations 
are  in  the  liabit  ifi'  i^nismnnig^  and  wi-*fly  so,  plain  water,  the  raw- 
ness of  which  is  removed  by  the  addition  of  a  little  oatmeaL 

Before  treating  of  the  beverages  having  s|iectal  properties;,  as  tea, 
coffee,  etc.,  and  the  various  liquids  of  the  alcoholic  class,  all  of  which 
are  products  of  artificial  resource,  something  will  be  said  reganling 
x^Titer,  which  forms  the  drink  that  has  been  placed  at  our  disposid 
by  nature. 

WATER. 


Water  is  derivable  from  various  sources,  and  is  denominated  ae- 

ooiniingly. 

Buin  water  constitutes  the  aqueous  vapor  which  has  existc<l  in 
the  atniospliere  and,  becoming  conden^M^l,  has  descended  in  a  liquid 
form.  It  holds  an  analogoui^  position  to  distilled  water,  and  differs 
from  it  only  in  l>eing  impregnated  with  volatile  products  which 
liave  been  abstmctcd  frotn  the  air.  It  1*5  found  to  be  highly  aerated 
and  to  contain  tmces  of  ammonia,  nitric  acid,  &c.,  and  also  a  little 
organic  matter.  It  i.s  liable  to  be  contaminated  by  the  8ur&ces  ui)ou 
which  it  has  fiiUen,  and  unless  sj^ecial  care  has  Ix-en  taken  in  its  ool- 
lection,  k  not  well  udaptcHl  for  potable  purjwjscs,  altliough  from  it» 
freedom  from  the  earthy  ^alts  it  is  particularly  eligible  for  domestic 
use.  Its  purity,  indeed,  m  far  iL**i  freedom  from  the  earthy  salts  Ts 
concerncfl,  renders  it  specially  i^rone  to  tw-xpiire  tlangci'ous  properties 
from  lead  contamination  should  it  chance  to  be  brought  into  contact 
with  this  metal. 

iSprifif/  water  is  rain  water  which  has  |>ercolatt»d  through  the 
earth,  and  made  its  escape  through  some  opening  at  a  lower  point 
admitting  ijf  its  flow.  It  is  charged  with  gaseousi  and  saline  princi- 
ples, dependent  in  nature  upon  the  character  of  the  soil  it  has  per- 
meated. Many  spring  waters  furnish  one  of  the  liest  kinds  of  water 
for  drinking.  Some  are  charge<l  with  special  ingredients — th« 
mineral  waters  are  alluded  to— which  render  tliem  untit  for  ordinan' 
use,  but  may  give  theui  a  high  value  in  a  therapeutic  imni  of  view. 

Well  or  pump  water  is  of  the  same  nature  as  spring  water.  Deep 
well  water,  unless  tliere  should  be  any  defetL-t  in  the  construction  of 
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tho  wnll  allowing  a  leakage  into  it  iVoui  alJ^>ve,  mo^^tly  yields  a  ^fe 
and  wholesome  drink.  The  water  of  surface  or  Ha|>erfieial  wells, 
however,  eimnot  be  spoken  of  in  a  similar  way.  Perived  as  it  is 
from  Boakage  from  the  surrounding  ^uriUce,  through  a  c<ini[>ariitivoly 
shaHow  stratum  only,  and  this  often  consisting  of  a  loose  porous 
floil,  it  is  liable  to  be  contaminattMl  with  organic  impurities  that 
may  cause  it  to  give  rise  to  the  most  serious  eon.sef|uenees.  Su])erii- 
cial  well  water  should  always  be  regarded  with  suspicion .  It  may 
be  clear,  bright,  sparkling,  cool,  and  agreeable,  and  yet  possess  dan- 
gerous properties. 

Birer  wnter  consists  partly  of  spring  w^ater,  and  partly  of  rain 
wat-er,  that  has  run  off  from  the  surrounding  siu-faee  of  land.  A 
large  portion  of  the  water  consumcil  is  drawn  from  rivers,  and 
wbilj^t  var>'ing  considerably  in  character,  according  to  local  circnm- 
stances,  some  river  waters  possess  qualities  that  render  tbeni  highly 

ited  for  our  use.  The  main  drawback  to  tbeir  employment  as  a 
■fwuroe  of  supply  is  their  lialnlity  to  jHiUution  by  the  refuse  of  cities 
and  towns  being  allo\vtHl  to  reach  them.  Rivei's,  however,  possess 
a  purifying  powder  of  their  own*  The  effect  of  a  running  stream, 
and  the  influence  of  vegetation,  are  to  oxidize  and  destroy  impuri- 
ties; and  thus  if  the  pollution  be  only  of  a  Iimite<.l  extent,  the  water 
may  be  maintained  fit  for  use, 

DUilUvd  water  is  no^v  extensively  use<l  at  sea,  ilost  large  vessels 
are  furnislied  with  the  necessary  applianc*e  for  subjecting  sea-water 
to  distillation,  to  afibrd  the  ivater  required,  instead  of,  as  formerly, 
shipping  it  from  shore.  Thus  a  plentiful  sni>ply  of  pure  water,  in 
a  strict  sense,  is  at  conunand.  From  the  alx^^ence  of  air  it  has  a  flat 
taste,  and,  therefore,  drinks  less  agreeably  that  that  obtainc<l  from 
other  sources.  There  are  means,  however,  of  submitting  it  to  aera- 
tion, and  ovcrcondng  this  objection.  On  account  of  its  purity  it 
readily  takes  up  lead,  and  many  instances  have  occurreii  of  injur ioiLS 
effects  having  been  produced  by  contamination  through  the  medium 
of  the  pijies  or  their  jointi^  belonging  to  the  amdensing  apparatiLs. 

Speaking  now^  of  w^ater  generally,  it  is  almost  needless  to  say  that 
to  be  suitable  for  drinking  purpcKses  it  should  be  bright  and  clear, 
and  devoid  of  taste  and  smell.  As  a  natural  product^  impregnation 
with  a  certain  amount  of  gaseous  and  solid  matter  may  be  looked 
for.  The  gaseoujs  matter,  when  consisting,  as  it  only  projierly  should 
do,  of  air  and  carbonic  acid,  gives  an  agreeable  briskness,  and  may 
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be  consideretl  a  desirable  aoeonipanimenL  The  solid  matter,  unle 
of  a  specially  noxious  character  from  the  presence  of  organic  im- 
purities, or  unless  existing  in  Cfjn^iderable  amount,  cannot  Ix'  re- 
garded iii^  detractiug  from  the  fitness  of  tlie  water  for  coiK^umption, 
although  it  must  be  said  that  the  k^  the  extent  of  iniprc^gnation 
with  solid  matter — in  other  words,  the  purer  the  water — the  better 
is  it  suited  for  our  use, 

Unwhoietiome  water, — The  chief  sources  of  unwholesomeiies^  of 
water  are :  1.  An  exc«*s  of  saline  matter;  2,  the  presence  of  organic 
impurities ;  and  3,  contamination  with  lead. 

L  The  presence  of  a  nuKlerate  amoui»t  of  saline  matter  does  not 
render  a  water  objectionable  for  driukiug,  although  the  les^  the 
amount  the  more  wholesooie  njay  it  be  eonsidei'ed  to  be.  A  large 
amount  of  saline  matter  may  prijiidieiully  iuflueiiw  (inei'easing  or 
dimiui;?hing  according  to  its  nature)  the  action  of  tlie  seereiing 
orgiujs  of  the  alimentary  raTial.aiid  so  orrasion  constipation  or  diaj^ 
rhtea ;  may  aggravate  tlie  deranged  condition  exii^ting  in  easc^  of 
dyspepsia;  and  possibly  prove,  in  st>me  instances,  the  source  of  cal- 
culous dis'onlers,  or,  at  least,  if  not  the  source,  may  favor  tlie  foraia- 
tion  of  urinary  gravel  or  calculi  when  a  teudeney  this  way  exists, 

2,  There  is  conelusive  evidence  to  show  that  the  most  seriotis 
coUhK'quences  have  arisen  from  the  consumption  of  water  jK^lluted 
with  organic*  matter.  Tliis,  in  faet,  is  the  impurity  that  h  inmi 
tu  be  dreadeib  Ontbreitks  of  diarrlicea  have  been  ver}'  distindly 
traced  to  the  use  of  contaminated  water  of  this  kind.  It  is  acknowl- 
etlge^l  to  1m'  one  of  tlic  most  <'ommon  causes  of  dysentery,  and  ha» 
been  allegtHl,  when  derived  from  a  marshy  district,  to  be  capable  of 
iuilucing  malariou.s  fever  and  its  concomitant  eidargement  of  the 
spleen. 

From  the  facts  that  have  been  re<'ently  made  known,  there  can  be 
no  doubt  that  typhoid  or  enteric  fever  has  been  frequently  eomaiu- 
nicate«l  throiigli  the  medium  of  water.  Some  well-e.^tabUshed  in- 
stances luive  lately  been  brought  to  light,  when-  milk  adulterated 
with  p<)llote<l  water  luis  been  the  cause  of  seriijus  outbreaks  of  feven 
AVhetlier  water  simply  charged  with  general  oi-ganic  impurity  will 
suffice  to  pro<luee  the  disease  has  not  been  settled  ;  but  cert^iin  it  i^ 
that  if  it  be  contaminated  with  the  intestinal  excreta  of  a  ft*V€f 
I»atient,  either  by  the  discharge  of  sewage  into  a  river,  i)ercolatian 
from  a  diain  or  ce!*s[)ool  into  a  superficial  well,  or  in  any  other  w*y, 
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it  will  do  so.  Probably  the  presence  of  sewage  impurity  in  a  par- 
^piilar  atate,  apart  from  the  sixx-ifie  puisoo,  will  oceasion  the  disease, 
and  it  appeal^  tliat  it  may  he  imliiwd  Ijy  impregnati«ni  with  nnver 
gaseg  allowed,  tliroiigli  a  ilcfo.tive  ^erviec  arrangement,  to  become 
absorbed  during  st^^ra^e  in  a  cistern.  Cholera  is  another  di,«ea>se 
whicli  may  be  considered  n.^  having  been  tracefl  to  contaminated 
water,  and  probably  tliis  Ibrms  the  eliief  mode  of  its  spread  llirough 
a  community,  As  with  typhoid  fever,  the  discharges  from  a  cholera 
patient,  in  any  way  reaching  water  that  is  subsequently  eonstmied, 
nuiy  suffice  to  bo  the  cause  of  a  widely  spread  outbreak  of  the 
disease, 

3,  Water  may  possess  unwliolesome  properties  from  contamination 
with  lead  mxjuired  by  transit  through  kaden  pipes  or  storage  iu 
lea^len  cisterns.  A  [X'^rtion  of  the  metal  becoming  dissulvcd,  the 
prolonged  use  of  the  water  gives  rise  to  the  ordinarj"  phenomena  of 
lead  poisoning.  It  is  only  certain  kinds  of  water  that  are  liidile  to 
become  contaminated  in  this  way*  M^ater  charged  with  a  moderate 
qnantity  of  the  earthy  salts  may  be  preserved  in  contact  with  lead 
with  impunity.  Protection  is  affordetl  by  the  f5>rmatinn  of  an  in- 
soluble compound  npon  the  surfnce  of  tlie  metal.  With  a  purer 
water,  on  the  other  hand,  a  solvent  action  is  allowed  to  come  into 
play.  Distilled  water  very  readily  becomes  im|>regnatefl  with  lead, 
and  if  a  cLstern  l>e  provided  with  a  leaden  cover  the  water  which  has 
eva|>oratcd  and  coiidensed  in  drops  upon  the  surface  in  falling  back 
may  lead  to  a  contamination  wliich,  from  the  character  of  tlic  water, 
'  would  not  utherwis<j  occur. 

■  J^uriJicatioH  of  Water, — It  follows,  fn>nv  what  has  been  stated,  tliat 
ifcer  has  much  to  answer  for  in  the  causation  of  disease,  and  that 
care  should  l>e  taken  to  secure  a  pure  supply  for  drinking  purposes. 
It  is  wise  to  l>e  cautious  in  drinking  water  that  has  Ikh^u  derived 
from  a  su|>erficial  source,  unless  it  luus  been  subjected  to  a  proinira- 
tory  purifimtion.  In  the  case  of  spring  water  issuing  from  a  depth, 
and  of  deep  well  water,  there  is  but  little  chance  of  any  serious  liarni 
arising.  The  extent  of  soil  thrt>ygh  which  it  lias  {MTculatiHl  is  suf- 
ficient to  insure  an  absence,  certainly,  of  noxious  organic  impurity. 
The  danger  esjiecially  lies  with  river  water  and  the  water  of  shallow 
wells,  and  these  should  always  lie  regarded  witli  suspicii>n* 
A  GODsiderable  numljer  of  processes  have  been  proposed  for  the 
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purification  of  water.     Only  those  in  common  use  in  this  country 
need  be  referred  to. 

Water  froni  certain  f=ources  h  t related  on  a  large  8cale  by  what  ia 
known  as  ( jarFfi  procemf  wliirli  eonmst^  of  the  addition  of  a  detinite 
amount  of  lime-water.  The  objeet  of  the  prooesa  is  to  diminish  tlie 
hard  nest*  by  rtxlucing  the  amount  of  earthy  matter,  and  it  is^  useiully 
iipplitHl  to  water  derived  iwm  ehalk  distriet**.  By  combining  with 
the  carboniK  acid,  which  i^  hoUling  in  Holution  carlK>uate  of  lime,  the 
lirae  leads  to  a  piX'ci|iitation  of  newly  formed  carbonate,  and  at  the 
same  time  of  almost  the  whole  of  the  airbonate  previously  pre*geut 
The  hardness  prf>duced  by  sulphates  and  chlorides  still  remains,  but 
suspended  and  perhaps  some  dissolved  organic  matter  is  thrown 
down. 

BnUmg^  by  driviBg  off  the  carl>onic  acid,  has  the  effect  of  dimin- 
ishing the  liardness  due  to  the  earthy  carbonates.  It  also  acts  upon 
organic  matter.  If  it  docis  not  remove  organic  matter  it  may  be 
spoken  of  as  having  the  jxiwer  of  destroying  the  activity  of  that 
which  possesses  specifically  poisonous  properties.  Where  ftar  10 
eutertained  rcMju^^ting  the  transmission  of  cholera  or  typhoid  fever 
the  water  should  be  subjected  to  thorougli  boiling,  and  it  may  the© 
be  considei'ed  safe  for  use.  Toast  and  water ^  which  is  made  by  [lour- 
ing boiling  water  on  toastetl  and  partially  eharreil  bread  or  biscuit 
and  allowing  it  to  cool,  forms,  on  this  account,  a  safer  drink  for  water 
drinkei>i  than  plain  and  fresh  water,  unless  dejjendenee  can  be  placed 
ui>on  the  purity  of  the  source, 

FUtntthm  is  very  extensively  practiced,  and  contributes  in  a  moist 
inijKirtant  manner  towards  tlie  purihaition  of  water.  Before  Ijeing 
distributed  to  the  metropolis  the  supply  of  the  Ijondon  water  com- 
panies is  submittcrl  to  filtration  through  sand  and  gravel.  Sus- 
pended nmttei^,  botli  mineral  and  organic,  are  hereby  removed,  and 
dissolvefi  mineral  matter  may  b^  to  some  extent  diminished,  but  di»- 
soIvchI  organic  matter  tails  to  undergo  any  material  ahurati*)n,  and 
such  fikmtion  must  not  1^  viewetl  as  remlering  water  safe  for  use 
M*hen  contaminated  with  noxious  excreta.  Animal  charci^l,  how- 
ever, poHJ^HitfS  a  purifying  power  which  is  not  enjoy e^J  by  other 
«g<:*nt8,  and  i>e  roti  I  at  ic^n  through  a  good  filter  composed  of  this  ma- 
terial etfec^ts  a  removal  not  only  of  sus|»end«l  matters,  but  of  a  lai^ 
pro|>ortion  of  the  dis.wlveil  organic  matter  that  may  be  contained  in 
irater.     It  is  allegeil  that  animal  charcoal,  in  arresting,  exerts  at  Cbe 
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e  time  a  chemiial  alteration  of  the  organic  matter.  The  be^t 
domestic  filters  owe  their  action  to  this  ageiitj  and  it  is  pmlmblethat 
they  have  the  power  of  completely  depriving  water  of  any  noxious 
pn:*j)erty  of  an  organic  source  that  it  may  have  possesstd.  There  Is 
alw^iiys  the  pc^s^ibility,  howevefj  that  through  defective  action  some 
active  matter  may  pa.s.s  tln*ougli,  and  where  room  lor  Huspioion  cxii?t8 
that  water  may  be  dangerously  con  tarn iuutctl,  it  ia  prudeut  to  sub- 
ject it  to  boiling  instead  of  relying  solely  on  filtration.  The  [tnrify- 
ing  power  of  animal  charcoal  is  not  unlimited.  When  water  is 
ehargetl  with  much  organic  matter  it  goon  ceases  to  be  eUcftive. 
AVith  the  ordinary  drinking-waters,  however,  where  the  organic  im- 
purity is  small  in  amount,  a  filter  will  continue  to  act  satisfactorily 
for  many  months,  or  even  longer,  providetl,  as  is  always  neeessiiry, 
the  passage  of  the  water  is  not  too  i[uick.  After  eeiising  to  act 
properly  animal  charttjal  may  be  cleansed  and  again  fitted  fijr  use, 
and  to  secure  a  *M>nstant  state  of  efficiency  a  filter  should,  from  time 
to  time,  be  subjected  to  this  prot^efiS. 


ON-ALCOHOIJC,  EXHII.ARATIXG,  AND  REvSTORA- 

hTIVE  BEVERAGES. 
The  group  of  dietetic  articles  of  which  tea,  coffee,  and  cocoa  form 
tHe  chief  representatives,  are  oidy  of  comparatively  modern   intro- 
I      dnetiou    into    Europe,  althougli    now    so    extensively    consumed 
amongst  as.     They  must  be  regartled  as  exerting  a  great  influence 
on  the  social  condition  of  mankind,  possessing  the  innocent  jtroper- 
I      ties  they  do,  and  consumed  as   largely  as  they  are  in   the  jilaec  of 
I      articles  belonging  to  the  alcoholic  class,  from  which,  when  used  in 

excess,  euch  baneful  physical  and  raoiid  results  take  their  sonn-e, 
f  It  is  certainly  a  remarkable  circumstance  that  the  artichis  of  tliig 

I  group  should  Irdvv  inde]Hiident]y  come  into  use  in  different  parts  of 
1  the  globe  purely  upon  their  own  merits;  that  they  should  also  be 
I  derive<l  froiu  plants  widely  separated  in  tlieir  botanical  affinities, 
;  and  from  ditfeniit  structures  of  the  pkint,  and  yet  that  they  should 
be  found  to  imdsscss  llie  same  dietetic  properties,  and,  moreover, 
should  be  disseovered,  long  snbsajuently  to  their  introduction,  to 
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contain  the  same  active  chemical  principle.  In  1820,  cqffHn 
discovered  in  coffee  by  Runge,  and  in  1827  theln  in  tea  by  Oudrrj 
and  in  1838  these  two  principles*  were  found  bv  Jubst  and  Mulder 
to  be  idcutieaK  In  1840,  the  same  substance  was  recognized  by 
Martins  in  Guamna — an  article  use<l  in  some  parts  of  4South  Aioerica 
in  the  same  way  a8  we  use  tea  and  coffee;  and  in  1843  it  ws^  fouiul 
by  Stenhonse  also  to  exist  in  Paraguay  tea — a  kind  of  tea  obtaincxi 
fi^tu  the  leaves  of  quite  a  different  plant  from  that  which  yields 
the  Chinese  tea.  Tlieohrrmthi^  the  pex'uliar  principle  belonging  to 
cocoa,  is  certainly  not  strictly  identiciil  with,  but,  on  the  other  hand, 
is  veiy  closely  allied  to  eaffein  and  thein.  No\c  that  caffein  and 
theiu  and  what  were  originally  called  guaranin  and  |>amgnain  have 
been  shown  to  l>c  identical,  it  would  prove  a  smirce  of  conveni- 
ence if  some  suitable  generic  name  were  invented  and  employed  by 
chemistfi  to  represent  them. 

TEA. 

Tea  constitutes  the  dried  leaves  of  a  plant  belonging  to  the  genus 
Thru  of  Linn  feus,  which,  according  to  the  more  recent  authority  uf 
Bentham  and  Hooker,  forms  a  st*ction  only  of  the  genus  Ozm^//m,  a 
tribe  of  jilants  with  which  we  are  all  familiar  in  tiiis  country.  The 
tea  plant  is  indigenous  in  China,  Cochin  China,  Japan,  and  the 
northern  parts  of  the  eastern  peninsula  of  India,  and  has  lx»en  in* 
troduced  into  Briti.sh  India  on  tlie  southern  dtx'liviries  of  the  Hima- 
layas, Java,  the  Kong  mountains  in  Western  Airica,  Bnusil,  Madeira, 
and  other  warm  an<l  temperate  countries.  It  is  cajmblc  of  flourish- 
ing in  all  latitudes  Uawecn  0'  and  40^. 

The  two  chief  varieties?  of  the  plant  are  Thea  boh^a  and  l%fti 
mrklU,  but  besides  thc^e  7'hea  sasanfpia  is  grown  and  used  for  some 
of  tlie  choicest  sorts  of  tea. 

It  was  lurmerly  supposed  that  TTiea  bokea  yiehWl  black  tea  anly, 
and  Then  nrklis  green  ;  but  Jlr*  Fortune  ascertained,  and  it  has 
since  been  tolly  eorrolx irated  by  others,  that  black  and  green  are 
Jioth  obtaincil  from  eacli  variety  of  the  platit,  it  Ix'ing  ujK»n  the 
m<xle  of  preparation  adopted  that  the  diflbrence  in  the  nature  of  tli«J 
article  depends.  TJwa  viridw  abounds  in  the  nortliern  districts  of 
China,  where  it  is  eultivatetl  on  the  fertile  sli>pt^  of  the  hills, 
Tl^ea  bohea  is  cultivated  in  the  soutliern  part^  of  China,  especially 
about  Canton. 
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The  fim  gatlieriiig  of  tea  is  coudueted  io  April,  and  consists  of 
young  leai-bijtls,  the  removal  of  whioh  to  some  extent  injures  the 
plant.  The  ti^'U  tliu^  obtainetl,  calletl  ipdim,  is  iiisigiiiHeant  in 
amount,  and  not  an  article  of  commerce,  hut  o»dy  intends!  fur  dioice 
gifts  to  friends.  It  is  uwed  on  occa*^ions  of  ceremony,  and  altliough 
verj^  strong  in  taste,  scarcely  colors  the  water  in  which  it  is  infused. 
The  showers  of  spring  bring  on  frt^sh  leaves,  and  the  second  gather- 
ing, which  m  the  most  important  of  the  Si^ason,  takes  place  in  May. 
A  third  and  last  gathering  supplies  only  inferior  tern. 

Green  ka  is  prepared  frmn  tliei/ouH'/ leaves,  which  within  un  hour 
or  two  after  being  gatlicred  are  roiujted  in  juiius  over  a  brisk  w«mx1 
fire.  After  four  or  five  minutes*  roa;?ting  they  arc  ryllcd  l»y  hand, 
and  agsdn  tlirown  intt>  tlic  drying  pans,  wliere  tliey  arc  kept  in  rapid 
motion  for  about  an  hour  or  an  hour  and  a  luiHl  The  prwess  is 
simple,  and  siiecdlly  ac<n>m|>lishcd.  Prussian  bluCj  turmeric  root, 
gypsum,  and  sometirncs  intligo  and  copj>er,  are  useil  to  give  an  at- 
tmctive  bloom,  but  this  artitice  is  only  rasortctl  to  for  the  foreign 
market.  The  Cliinese,  it  is  sai*l,  never  dye  the  tetis  used  for  their 
own  consumption. 

For  black  tea,  the  leaves  are  allow etl  to  lie  in  heaps  for  ten  or 
twelve  hours  after  they  liave  been  gathenx!,  during  which  time  they 
undergo  a  sort  of  fermentation.  Tliey  are  then  togsed  about  till  they 
becxmie  sof^  and  flaccid^  and  after  being  roIle^l  are  alternately  heat<:Hl 
and  rolled  three  or  tour  times.  The  leaves  are  afterwards  dritn.! 
slowly  over  charcoal  fires. 

Various  sorts  of  both  Idack  and  green  tea  are  manufacturwL  Of 
green,  Singlo  or  Twankay  is  the  lowest  in  rpiality.  The  chief  of  the 
other?,  in  upward  order  of  excellence,  are  Hyson-skin,  Hyson,  Im- 
l»erial,  (lunjMiwiler,  and  the  choicest  young  Hyson.  The  chief 
varieties  of  black  tea,  arranged  in  a  similar  oixler,  are  Bohea, 
Oolong,  Congou,  ('anipoi,  Souchong,  Souehy  or  Caper,  and  Pekoe. 

Cert4iin  teas  possess  a  elmraeteristte  aronxa,  dependent  on  the  dis- 
trict in  which  they  are  gn^wn  ;  but  the  Chinese  also  adopt  the  [jlan 
of  scenting  some  kinds  of  tea  with  various  flowers^  such  as  roses, 
I  jasmine,  and  orange  blossoms.  The  dr)^  tea  and  the  freshly  gathered 
flowers  are  mixed  and  allowed  to  remain  together  for  twenty-four 
'     hours.     The  flowers  are  then  sifted  out. 

Lie  tea  is  the  name  applietl  to  an  article  produced  from  the  dust 
I     and   sweepings  »>f  tea  warehouses,  cemented  with   rioe-water,  and 
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rolled  into  grains.  It  is  made  either  of  a  black  color,  to  imitate 
Caper;  or  green,  to  resemble  Gunpowder.  It  is  maoiifactured  for 
the  purpose  of  adolt^?ratiiig  the  better  kinds  of  tea* 

Briek  tea  is  made  from  the  refuse,  sittings,  sweepings,  and  the 
broken  leaves  and  twigs  of  tea  mookletl  into  forms.  The  Tartai^ 
use  this  tea.  They  reduce  it  to  powder,  and  boil  it  with  the  alka- 
line water  of  the  steppes,  to  whieh  salt  and  fat  liave  been  a<lded  ;  and 
this  decoetion,  mixed  with  nn'lk,  butter,  and  a  little  roastetl  meal, 
they  eonsume  as  an  artiele  of  subsistentn:*.  It  is  also  used  iu  the  same 
manner  as  other  teii. 

Tea  ap)>ears  to  have  been  use<l  from  time  immemorial  in  China, 
and  is  know*n  to  have  lM?eu  common  at  the  beginning  of  the  Bixth 
uentnr}'.  It  is  said  to  have  l>een  introduetHl  into  Japan  alM>ut  the 
b^inning  of  the  ninth  century.  The  Dutch  East  India  Company 
introdneetl  it  into  Europe  early  in  the  seventeenth  century.  The 
first  referenee  to  tea  made  by  an  Englishman  was  in  the  year  1015, 
and  is  found  in  the  records  of  the  English  East  India  Company,  In 
1657  a  nitlifT  large  consignment  fell  into  the  hands  of  Mr.  Tliomiy? 
Garraway,  the  person  who  established  Clarra way's  C«»tiee  House. 
The  consumption  of  tea  in  the  United  Kingdom  in  1853  amountinl, 
acx?ording  to  Johnston,  to  ^fty-eight  millifais  of  |Kinnds  (2o,000 
tons),  or  alwiut  one  forty-lifth  part  of  the  estimate<l  province  of  China. 

In  \H(\i]  i\w  amount  entered  for  home  consumption  had  ri.seo  to 
oincty-eight  million  pounds.  In  1871,  aceonling  to  the  puhl'tehed 
Custom  House  Ki'turns,  the  quantity  consumed  was  3  llis.  16  ox. 
for  each  member  of  tlie  commuuitv. 


The  most  im]K>rtant  constituent^^  of  tea  are — 

1.  An  astringent  matter  of  the  nature  of  tannic  acid,  whicli  eton- 
stitutes  the  source  of  the  bitter  styptic  taste  it  [lossesses.  In  the 
analyses  furnished  below  the  amounts  of  this  astringent  matter  stand 
iu  round  ftgujTS  at  13  and  18  per  cent. 

2.  A  volatile  tiil,  to  which  it  owes  its  peeidiar  aroma,  and  whicb 
only  amounts  to  about  J  or  f  per  cent. 

3.  A  cr^^'^talliziible  btKly,  of  an  alkaline  nature,  an<l  rich  in  nititK 
gen,  called  titein,  Tliis,  aeeoitling  to  the  subjoined  analyses,  only 
amounts  to  about  h  per  cent.,  but  Stenhonse  has  found  from  1  to  1.27 
[K»r  c^nt.,  and  Peligot's  results  give   more  than  double  this,  vit. 
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from  2.34  to  3  per  cent.     Tliere  k,  therefore,  considerable  diversity 
I       in  the  results  that  have  been  obtained  by  different  chemists  npio 
this  jKjint.^ 

Chmposition  of  tea  (Mulder), 

Blflfcck  tcjL  Green  te*. 

E&seniinl  oil, 0.60  0.79 

Chlnrot>liyIl, 1.84  2  2'i 

Wfti, 0,00  0.28 

Kesin 3  «4  2.22 

Gum,     , 7.28  8.56 

TMnnin, 12  88  17  80 

Thein, 0,46  0.48 

Extraetivc  mnltcr, 21  9fl  2280 

Coloring  ttubslmice, UM»  2'^.«0 

Albumen, 2.80  3  0 

Fibre, 28  32  17.08 

Ash  (mlncrAl  subfitnncc^s)^    ....       6.24  5.56 

Tea  is  eonsuniefl  under  the  form  of  infusion,  whi<'h  gliotild  be 
prepared  by  pouring  boUing  water  on  it,  and  allowing  it  to  stand  a 
short  time.  If  boittHl,  a  loss  of  it^  characteri^itic  flavor  occurs  through 
the  di.ssipation  of  the  aromatic  principle*  which  is  very  volatile. 

The  water  iisefl  should  be  neither  jxirticularly  hard  nor  soft,  as 
the  former  init)<Hle8  the  extraction  of  tlie  soluble  principles,  and  the 
latter  favors  the  aljsorption  of  too  much  of  the  gcnenil  extractive 
matter,  at  the  sacrifice  of  delicacy  of  flavor.  River  water  is  the  befst, 
ajid  this  h  employed  by  the  Chinejse.  The  water  should  not  be 
allowed  to  remain  long  on  the  leaves,  a*s  by  standing  or  stewing  the 
infiit^inn  lose^  its  aroma,  and  take:?  up  au  exect^s  *jf  extractive  matter, 
which  gives  a  rough  and  bitter  taste.  TluiSj  the  liquid  quickly 
jKJured  otr  contains  more  aroma,  and  less  cfiloring  and  astringent 
inatten?,  and  thereby  po-ssesses  a  choicer  flavor  than  that  wliich  has 
been  allowed  to  staud.  In  Cliina  tea  in  sometimes  infused  in  a  tea- 
pot, and  sometimes  in  the  cup  from  which  it  is  drunk  off  the  leaves. 
In  Japan  the  tea  leaves  are  ground  to  powder,  and  after  infusion  in 
a  tea-cup  the  mixture  is  beaten  up  till  it  becomes  frothy,  and  then 
the  whole  is  drunk. 


*  In  Ihe  *'  Food  Journal,**  vol.  I,  p.  162^  it  is  stftted  that  Stenhoute'i  obtefva* 
tifins  show  a  range  m  tlie  amoiml  of  thein  in  viirious  tenii  from  0  70  to  2.13  per 
cent.  ;  und  that  Peligot's  results  viirj,  but  thot  jn  hii  last  and  must  complete  ex- 
periment he  obtained  6.21  per  cent. 
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Dr.  Lethehy  says  that  it  is  experimentally  proved  that  an  infusion 
of  tea  its  strong  enough  when  it  eontain>^  0,G  per  cent,  of  extracted 
matter,  and  that  a  mo^lerato-sized  cup,  hohh'ug  five  ounee^i  would 
thus  contain  alwut  thirtet^n  grains  of  the  extract  of  tea. 

Tea  i.*  usually  measured  by  the  s{K>on  fi>r  use,  but  the  weight  of  a 
spoonful  varies  much  with  the  different  sorts  of  tea,  and  as^  green  tea 
is  rolleil  much  closer  ami  weighs  heavier  than  black,  a  spoonful  of 
the  former,  apart  from  any  difference  in  composition,  vnll  niAke  a 
stronger  infusion  than  that  of  the  latter.  Dr.  E,  Smith  ha*:  ioA^tituted 
a  coiupirison  in  reference  to  this  point,  and  tlie  following  i*«  the  table 
given  by  him  showing  the  weight  in  grains  of  an  evenly  taken 
moderate-sized  caddy -siK>onful  of  tea,  and  the  number  of  such  spoon- 
fuk  rec[uired  to  make  a  pound, 

WHjfbtof  Numlierof 

KtQdoftco.  a  cptMjiifiiJ  spooufuU 

Black —  In  jer»his.  ia » fMiuml. 

Oolonia:, 89  179 

Congou,  inferior  qualitji         ...  52  18Jt 

Flowery  I'ekoe, 62  113 

Scuichong,         ..,,.,  70  100 

CongoUj  fine,    ......  87  90 

OreeH^ 

Hy^on  ^kin,  f  Xot  now  imported  \  .        ,  6S  120 

Twuiikay,     ^  into  this  country,    )  .         .70  100 

Hyson,     .......  66  106 

Fin*  Imporiul, 90  77 

Stentftl  Cttper,  tin  jirtiflcial  preparation,  108  69 

Fine  GunjM>wdor, 128  07 

With  regard  to  these  resull.H,  something  may  be  due  to  the  con- 
dition lis  to  form  of  the  tm,  8onie  tea«  hf>hiing  togc^ther  in  the  HjMxm 
mrtre  thun  other*,  otherwise  a  pound  packet  of  the  first  on  the  li^^ 
ought  to  he  three  times  the  size  of  that  of  the  last. 

The  Clnnese  drink  their  tea  in  a  pure  st^ite.  The  Russians  fre- 
(juently  Fi]ue<?ze  the  juice  of  lemon  into  it,  and  this  is  said  to  form 
an  agn^ejible  addition.  The  Germans  often  flavor  it  with  rum^  ein* 
namon,  or  vanilla.  In  Enghind  it  may  lie  said  to  be  eustoinary  to 
add  milk  or  cream,  and  sugar;  the  one  having  the  effect  of  dimL 
isliin^  the  astringent  ta«te,  and  tlie  other  being  employetl  to  p]« 
the  palate. 
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Tea  i^  iKit  to  be  looked  upon  a^  eon.stituting  nn  aiticle  uf  nutri- 
tion. The  quantity  of  material  furnished  to  the  system  m  the  maii- 
Dor  it  ii?  u??ed  is  too  small  to  be  of  any  slgnifinmee  per  ae  in  wntrilj- 
uting  to  the  ehemical  ehanges  which  form  the  source  of  vital  aetiuii. 
If  not  occupying  the  position  of  an  article  of  nutrition,  however,  its 
extensive  and  widely  spread  employment  may  be  taken  as  iudieiiting 
that  ?;onie  kind  of  beneiit  h  ih-'rival>Ie  from  its  use,  and  it  is  prt>l>a- 
bly  thrungh  the  nervouj^  system  that  thin  is  mainly,  if  not  entirely, 
prod  need. 

Mneh  diseordaney  exists  in  the  8tatement#i  that  have  btK-n  made 
reganling  the  etiects  of  tea  nj>c»n  the  .system,  and  an  unibrtuuate 
want  of  uniformity  amongst  luedieal  practitioners  In  the  recommen- 
dations given  to  tlie  publie  upon  the  suhject  of  its  emi>Ioyment.  The 
diametrically  opposite  advice  that  is  frequently  found  to  be  given  to 
|Kitient«5,  one  member  ot"  the  |>role.sHii>n  recommending,  and  another 
imme<liatcly  afterwards  prohibiting,  tlie  use  of  tca^  exhibits  an  ar- 
bitrary course  of  procedure  which  testiiics  to  the  want  of  some  defi- 
nite guiding  priueiple  of  action.  An  attempt  will  be  made  to  furnish 
a  concise  representation  of  what  is  known,  and  from  this  may  be 
drawn  a  basis  for  greater  uuifbrmiiy  of  prwedure. 

Tea  fori ns  a  1  !g lit  b< ' v cm ge  \\" h i e h  is  neither  h ea fc i n g  to  the  sy stem 
nor  oppi-essive  to  the  stomach,  in  which  resi>ects  it  diffei's  from  ctjffee. 
Taken  in  mmlemte  fpiautily,  it  may  be  s]>iiken  of  iis  exerting  an  ex- 
hilarating and  rc^storative  action  without  stimulating  or  inebriating 
like  ak'ohol.  By  snch  action,  it  exerts  a  reviving  influeiu'e  when 
the  lx)dy  Is  fiitfgnedj  Ijiit  jKThaps  some  of  the  effW't  is  also  attributa- 
ble to  the  warmth  belonging  to  the  liquid  eousumcd.  It  disjx^ses. 
to  mental  clieiTfulncss  and  activity,  clears  the  brain,  arouses  the 
energies,  and  diminishes  the  tendency  to  sleep — to  sueh  an  extent,  it 
may  be,  in  some  sensitive  j>t^rs<ins,  as  to  occasion  a  p:unfnl  state  of 
vigihmce  or  watchfulness,  and  sleeplessness. 

The  phenomena  produet^d  wlien  tea  is  consumed  in  a  strong  state,, 
and  t(»  a  hurtful  extent,  shf^w  that  it  is  capable  of  acting  in  a  power- 
ful manner  upon  the  nervoius  system.  Xervous  agitatiotj,  muscular 
tremors^  a  sense  of  prostration,  and  palpitation,  constitute  eSk^ts 
that  have  been  witnesseil.  It  ai»peiirs  to  act  in  a  sedative  manner 
on  the  vascular  system.  It  also  posseKses  diixK-t  irritant  projierties 
which  lea<l  to  the  prmlnetion  of  abdominal  pains  and  nausea.  It 
promotes  the  action  of  the  skin,  and,  by  the  astringent  matter  it 
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contains,  diminishes  the  action  of  tlie  bowels.  Green  tea,  as  is  well 
known,  possesses  far  more  active  properties  than  black,  although,  as 
previously  stated,  the  two  are  obtaiiicil  from  the  same  plant.  The 
difference  between  tlieni  is  de[>entlent  on  tlie  mode  of  treatment  to 
which  the  leaf  is  snbjected  and  the  j>eri(Kl  of  gathering  it. 

Tea,  like  ci>t!w,  appeiLsc\s  the  sensition  arising  from  tlve  want  of 
fixid,  and  enriblen  hunger  to  be  better  borne.  Lehniaim  was  of 
opinion  that  it  lessentK^l  the  waste  of  the  body,  but  Dr.  E.  Smith 
asserts  that  it  increases  slightly  the  amount  of  carbon ie  acid  exhaled^  ■ 
and  he  thereby  speaks  of  it  as  promoting  rather  than  checking 
ehemieo- vital  action.  More  conclusive  evidence,  it  may  be  con- 
sidercil,  is  rt*<|iiired  in  reference  to  this  matter,  to  show^  that  any  de- 
cided action  either  way  is  exerteil. 

To  express  in  a  few  wonls  the  advantages  derivable  from  the  use 
of  tea  it  may  be  said  that  it  forms  an  agreeable,  refreshing,  and 
wholesome  beverage,  and  thereby  ci institutes  a  nsefnl  medium  for 
the  introduction  of  a  {wrtion  of  tlie  fluid  we  I'equire  into  tlie  system. 
It  secures  that  the  water  consumcMl  is  rendcrcnl  safe  for  drinking  by 
the  boiling  which  is  necessitated  as  a  prelinnnarv  oix^ration  in  M 
making  tea.  It  cools  the  body  when  hot,  probably  by  promoting 
the  ai^tion  of  the  skin  ;  and  warms  it  when  cold,  by  virtue,  it  would 
seem,  of  the  warm  liquid  consumaL  In  a  negative  way  it  may 
prove  beneficial  to  health  by  taking  the  place  of  a  less  wholesome 
liquid.  Through  the  milk  and  sugar  usually  consumed  with  it  in 
Eugland  it  affords  the  means tf>f  supplying  a  certain  amount^  and 
not  by  any  means  an  insiguifimnt  amount,  vieweil  in  its  entirety,  of 
alimcEitary  nuitter  to  the  systejn.  Experience  shows  that  it  often  _ 
affortls  comfort  and  relief  to  persons  suffering  from  nervous  head*  I 
iK'he,  It  also  tends  to  allay  the  excitement  from,  and  counterjict  the 
state  induced  by,  the  use  of  alcoholic  stimulants;  and,  further^  on 
account  of  its  anti-so[>orifie  pnqKTties,  like  coffee,  it  is  useful  b»  an 
antidote  in  piisoning  by  opium. 

Its  use,  particularly  green  tea,  is  objectionable,  in  a  stn^ng  state^ 
in  the  aim  of  jwrsons  who  are  renderiM.l  watchful  by  it,  and  in  all 
irritable  conditions  of  the  stomach.  The  astringent  matter  it  con- 
tains will  cause  it  to  iinp^'de  digt^tion,  if  taken  strong  and  in  any 
Jarge  quantity  during  or  shortly  after  a  meal. 
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EEPRESENTATIVES  OF  TEA. 

Before  concluding  this  section  on  tea,  reference  may  be  made  to 
tlje  leave>i  of  eertain  plants,  which  are  prepared  and  extcnsivelv 
iLsed  in  some  lot*alities  iu  the  siime  nianQcr  as  those  of  the  CJiinese 
tea-plant. 

Mdti,  or  Paraguu}!  Tea. — This  is  deri%'Otl  from  the  dried  leavas  of 
the  Ilex  Paraguai/tmisf  or  Brazilian  holly,  a  plant  belonging  to  the 
same  tribe  as  tlic  holly  of  our  own  country.  It  is  a  native  of  South 
America,  where  it  grows  in  a  wild  state;  and  in  some  parts  of  that 
portion  of  the  world  the  leav^es  are  as  extensively  employed  dictet- 
iciilly  as  tea  anil  coffee  are  in  Asia  and  EnrojM^  The  Ica^e^,  after 
being  dried,  are  raUiecd  to  a  coame  kind  of  powder  before  being 
u.sed  for  yielding  the  infusion.  It  is  not  t^nTcet  to  kxjk  upon  Par- 
aguay tea  as  a  spurious  substitute  for  Chinese  tea.  It  is  wnsutncd 
upon  its  own  merits,  and  it  forms  a  curious  and  interesting  fact,  that 
it  contains  an  active  principle  which  was  at  first  calhxl  paraf/Hnlnj 
but  which  has  since  been  found  to  be  identical  with  thein  and 
cafein. 

The  chief  constituents  of  Paraguay  tea  are : 

1»  An  astringent  principle  analogc)u.s  to  tannic  acid,  which  is 
present  in  sutlicient  proportion  to  render  the  fr^h  leaves  an  article 
of  use  to  dyers  in  the  Brazils, 

2.  A  volatile  oih 

3.  Thein,  amounting  in  quantity  to  about  1.20  per  cent. 

Paraguay  tea  is  spoken  of  as  l)eing  more  exciting  than  Chinese 
tea;  and  when  used  in  excessive  quantity,  is  said  to  produce  a  kind 
of  ileiirltim  treaiem* 

Additional  varieties  of  Paraguay  ten  are  made  fr(mi  the  leaves  of 
the  Ilex  f/oiif/onha  (cidleil  Brazilian  tea),  Ik\r  ihcirzoni^j  Pmraka 
f/landukma  (willed  Jlcxiean  tea),  and  Caprarla  blfiora. 

Coffee  leaves, — In  the  islands  of  the  Eastern  Archipelago  the  leaves 
of  the  coffee  plant,  whiclj  somewhat  resemble  in  outside  cliaracter 
those  of  the  common  laurel,  are  dried  aiul  used  in  tlte  manner  of 
tea.  They  yiehl  an  infusion  which  even  more  approximates  tliat  <»f 
Chinese  tea  than  does  the  infusion  of  mat^*,  or  I^araguay  tea.  It 
contains  the  same  kind  of  constituents,  and  the  tkein  amounts  to 
about  1.26  per  cent.     It  forms  the  favorite  tea  of  the  dark-skinned 
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jKipnlation  of  Siiniatra.  In  tsu^te  jiiid  rxlor  it  rc?sombles  a  mixture 
of  tea  and  et^ffee. 

Lahrmlor  tea  is  made  from  tlie  drieil  leave?  of  the  Ledum  pahu^e 
and  Ij€(htm  fat  if oH  inn.  It  h  v*erv  strong  Jn  iL^tringeiit  and  narcotic 
pro|>ertie?. 

Ahifsmnian  tfa,  called  elmat^  con.^i.'^ti:  of  the  dried  leaves  of  the 
Calhn  cdnlhf  a  small  tree  allied  to  the  Sfigerffia  th*oz*n\s.  It  is 
cultivated  and  u^ed  ext*;osively  in  Xorthern  Africa. 

In  Johnston's  '*  Chemistry  of  Common  I^ife  '*  a  li?t  of  j^evenil 
other  plants  i^  given,  the  leaves  of  which  are  useil  for  infusing  and 
Gongiimlng  iu  the  same  manner  as  Chinese  tea. 
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Coffee  beans  constitute  the  seeds  found  within  the  fruit  of  the 
Ccffea  Arnhica^  a  small  tree  Uelonging  to  the  tribe  CoffeacefTj  of  the 
fiimily  liubiacefrf  which  U  indigenous  in  S<Hithern  Abyssinia, 

The  tree  is  i«aid  to  have  been  transplanted  into  Arabia  at  the 
beginning  of  the  Hfteenth  centiirv,  and  the  cnlttvation  htus  since  l)etTi 
extended  to  Egypt,  the  West  Indicii,  Peru,  Brazil j  Java,  Ceylon, 
and  other  warm  countries.  When  the  climate  is  drj',  abundant 
irrigation  h  required  while  the  tree  is  growing,  but  as  the  fruit 
Ix^gins  to  ripen  the  water  is  cut  off*. 

Thf*  fruit  forms  a  suwulcnt  berry,  similar  in  appi^a ranee  and  color 
to  a  small  cherry.  Each  Wrr)'  contains  usually  two  seeds,  forming 
the  cf»ff'ce-l>ran  of  commerce,  surrounded  by  a  iiarchment-like  en- 
veIo]>c  ami  the  fleshy  pulp. 

To  extract  the  seeds,  the  fresh  rijie  berries  are  sometimes  bruised 
between  rollers,  and  the  thick  juicy  pulp  is  then  separattKl  by  pass- 
ing through  sievts,  upon  whicli  the  beans  ai'e  retained.  They  axe 
afterwards  washed  with  water,  and  drietl.  The  parcliment-like  ea- 
velope  is  next  detached  by  a  heavy  wockIcu  wheel,  and  the  chaff 
removcHl  by  winnowing.  Stmietimcs  the  ix^rries  are  dried  in  the 
sun,  by  which  the  pulp  and  membranous  envelojie  become  friable, 
and  are  remove*]  by  lightly  crushing  and  winnowing. 

The  r*offec-l)can  is  usually  imported  in  tlie  alK»ve-mentioned  de- 
corticiittil  state.  It  then  constitutes  a  horny  body,  rounded  on  one 
side,  aud  fiat  with  a  longitudinal  furrow  on  the  other,  and  of  a  yel* 
lowish,  bluish,  or  greenish  color.     Sometimes,  however,  it  is 
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with  swrroimdecl  by  its  membranous  envelope,  and  is  then  called  in 
commerce  *'  coffer  in  the  hmk" 

The  eoffix*  prrMliK'cHi  by  diffcTeiit  countries  presents  variations  in 
qoality  and  the  p!iyf?ic*al  characters  of  the  bean.  The  smallest  bean 
h  considered  the  best*  Mocha  or  Arabum  coffee  is  the  most  higlily 
estei^rncd.  The  bean  is  small  and  ran  nil,  and  of  a  dark-yclh)w  color, 
with  a  tinge  of  green.  Tlvis  variety  clcvclops  a  more  agreeable 
aroma  than  the  others,  IffW  ImUan  c^jffee  is  usnally  of  a  greenish- 
gray  tint,  with  the  end.s  of  the  beans  roundt^d,  A  slight  difference 
exist**  in  the  prodnction  af  tlie  various  islands,  Jamtuca  coffee,  for 
instancCj  dcH^s  not  exat^tly  reseml>le  tliat  from  Marthiapif,  and  the 
coffee*  from  SL  Domingo  m  less  esteemed  than  either,  and  is  p«jinted 
at  the  two  e x t re m i t ies,  Ja va  a i id  Ku^t  In t i la n  coftce  i s  1  a rgc ,  a n d  of 
a  pale  yelbiw  ailor.     Ceyion  eoftee  is  the  least  in'izod  of  alb 

Coffee  is  said  to  have  ]mm  in  nse  in  Abyssinia  from  time  im- 
memorial, and  in  Persia  from  A.  D.  875.  It  wsis  usbI  in  Constan- 
tinople abont  the  middle  of  the  sixteenth  century,  in  spite  of  the 
violent  opposition  of  the  priests;  and  in  1554  two  coffee-houses  were 
opene<l  in  that  city.  It  %vas  introduced  into  Kurope  in  the  seven- 
teenth century,  but  the  precise  date  is  variously  stated  liy  ditTcrcnt 
authorities.  It  was  drunk  in  Venice  soon  after  1615,  and  brought 
to  England  and  France  alxmt  forty  years  subset juently. 

To  shuw  tlic  progR*ss  in  the  ctmsumptiou  of  coffee  it  may  Ik*  men- 
tii>ned  that  in  1C09  one  hundro<I  tons  of  coffee  were  consumed  in  the 
Uniteil  Kingdom,  seventy  of  whieh  were  used  in  England  (Ttmdin- 
son).  In  1858  the  consumption  in  the  United  Kingdoju  is  stilted  to 
have  been  sixteen  thousand  tons  (Cliaml>ers^s  **  Encyelopfedia"). 
A1>ontthe  same  time  the  total  Enropcan  consumption  was  something 
like  seventy-five  thousand  tnns  (Johnston),  and  the  entire  weiglit  of 
coffee  niised  over  the  world  was  guessed  to  be  about  six  hundred 
millions  of  pounds  (Johnston).  Nearly  as  much  coffee  is  eonsumed 
in  the  Unitt*d  Ivingdom  as  in  France;  and,  pro{>ortioimtely  to  its 
size,  Belgium,  Payen  says,  consnnii's  five  times  as  mnch  as  Fmnce. 

The  coffee  of  commerce  is  formed  <>f  the  raw  bean,  and  snbjeetioii 
to  the  process  of  roasting  is  reipiirrnl  to  place  it  in  a  snitabk'  condi- 
tion for  the  consumer.  This  is  perfornjed  in  an  iron  cylinder  made 
to  revolve  over  a  fire.     It  leads  to  the  developtiient  of  the  aroma  and 
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other  qualities  for  wliich  the  article  is  esteemed.  From  the  volatile 
nature  of  the  aroma  the  roasted  ci?ffee  greatly  deteriorates  by  keep- 
ing; lieuee  the  proce.S8  of  roa,'?ting  should  not  be  |M?rfc>rmed  long 
before  the  cotfee  i.s  made  use  of. 

Under  the  process  of  roasting  the  coflee  beau  loses  in  weight,  and 
gains  iu  l>nlk  by  expauisiou.  It  at  the  same  time  changes  in  color, 
a;Asuming  a  reddish-brown,  ehei^tnut-brown,  or  dark  brown,  according 
to  the  extent  to  which  the  roasting  ha.s  been  carritKl,  The  quality  of 
the  cufttH*  a  great  deal  depends  upon  the  manner  in  whicli  the  mast- 
iug  has  been  performtni.  If  the  sectls  are  roa^tetl  too  little  the  desiretl 
aroma  and  empyreumatre  products  are  not  sufficiently  dt^veloped, 
whilst  if  roasted  too  much  tliey  are  partially  dissipated,  and  an  un- 
pleasant Havor  substitnteiL  If  a  full  flavored  coffee  W*  desired,  the 
darker  shade  of  color  slionld  be  chosen.  In  England  the  operation 
of  roasting  is  conducted  in  large  establishments  devoted  to  the  pur- 
pose, but  on  the  Continent  it  is  not  uncommon  for  it  to  be  performed 
from  time  to  time  on  a  small  seale  by  a  mcmlxT  of  tlic  hou.^^hold. 
Before  being  used,  coflee  requires  to  be  ground,  and  the  remark  that 
lias  been  made  about  the  roasted  bean  losing  its  aroma  by  keeping, 
applies  with  still  greater  force  to  the  article  when  gnjund.  To  grind 
it  as  it  is  recjuired  forms  the  best  plan,  but  when  this  is  not  adopted 
it  should  be  preserved  in  a  well-closed  bottle  or  tin. 


I 


The  chief  constituents  of  coflee  arc  of  the  same  nature  as  those 
mentiitned  for  tea.     They  are  as  follows: 

L  .1  volatile  oil  which  gives  to  coffee  the  aroma  it  po^sess^  Jiod 
is  developtnl  by  the  process  of  roasting.  The  amount  of  it  is  less  thafi 
that  existing  in  tea. 

2.  Astringent  matter  constituting  a  modification  of  tannin  and 
calletl  faftctKtunnic  and  cafleic  acids.  It  is  [jresent  in  rnncli  snuiiler 
quantity  than  tannic  acid  in  tea,  and  amounts  to  about  5  per  cent,  in 
raw  coflec^ 

3.  Catfcin,  This  i>rinciplc,  as  already  mentioned,  is  identical  with 
thein.  The  amount  of  it,  as  estimated  by  different  ob^erirers,  in 
coffee  varies  considerably,  Stenhouse  giv(^  it  as  about  0.75  to  1  per 
cent.,  others  at  3  to  4  jkt  cent. 
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Jompomhon  ofunroasted  coffee  (from  '*  Chambers's  Encyclopaedia"). 

Caffdn 08 

Legum in  (vegetable  ciwein), .  18.0 

Gum  und  sugar, 16.6 

CHfffo^tannie  and  caffeJc  acids,         ..,♦.♦  5.0 

^Ht  fiTid  vulfltilo  oilj         ........  18.0 

Woody  tilire 34.0 

Ash, 6.7 

Water, 1^0 

lOO.O 

An  elalxirate  analysis  h  given  by  Payen,^  from  lii;^  own  results, 
witli  wliich  the  abo%'e  Ls  in  close  acoord.     It  is  as  ibllows : 


Compmiion  of  coffee  (Payen). 

Cellulose 84. 

Water I'i. 

Fatty  matter from  10  to  18. 

GluL-ose^  dextrin,  undetermined  vegetable  acid,  .         .         *  15.5 

Legumin^  casein,  &c., ........  10, 

Chloroginate  [caffeu-Unnate]  of  poU^h  and  of  cnffein, 

from  3,6  to  5. 

mtrogenized  structurCi .8, 

Caffein, 0.8 

E*»ential  oil, OiJOl 

Aromatic  essence,         ........  0.002 

Mineral  aubstances, 6.697 

lOO.OOO 


is  prepared  for  drinking  both  in  the  form  of  infusion  and 
deeoction.  In  Arabia  and  the  Ea.st  a  decoction  of  the  unroa!*ted 
article  is  u.'?ualiy  drunk,  and  the  castom  prevails  of  consuming  the 
grounds,  whit*h  are  looked  u}xin  as  outritioui?,  with  the  liquid.  In 
Europe,  however,  coffee  is  always  roasted  before  it  is  used.  The 
old  practice  in  England  was  to  place  the  coffee-pot  over  the  fire  for 
the  coffee  to  boil.  In  this  way  a  larger  amount  of  material  is  ex- 
tracted, but  at  the  sacrifice,  it  must  be  said,  of  flavor,  for  the  aroma 
of  coffee  is  of  a  vuladle  nature,  and  l>econies  dissipated  during  the 
process  of  bailing.     To  preserve  the  artmia,  an  infusion  only  should 
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be  inadej  tind   t!io  appli 


liaiices  that  have  Ijceo  devised  for  making 
cofi*eo  ill  this  way  are  exeeeilingly  numerous.  The  most  general 
plan  adopted  Ls  to  allow  the  hoiliiig  water  to  percolate  through  the 
coffee,  dij^ posed  in  sueh  a  manner  sl^  to  jireveut  the  grounds  jmsslog 
with  the  liquid, 

A^  boiling  leads  to  a  los.-*  of  aroma,  fo  infusing,  only,  involves  a 
waste  of  .some  of  the  extractive  matter,  which  escape??  being  taken 
up.  If  economy  is  no  object  thi^  need  not  he  considered,  a  large 
amonut  of  eofTee  being  taken  for  use.  If  it  Ix'  desired,  however,  to 
turn  tlie  rotlee  to  the  utmost  aeeount,  both  a  ileecK^tton  and  an  infu* 
Bion  should  be  made;  and  this  may  l>e  aceomplislied  by  boiling  the 
grounds  from  which  an  infusion  has  been  made  with  water,  and 
pouring  the  iHuling  decoction  over  a  fresh  jwrtiou  of  re^^ently 
ground  coffee^  Tlie  boiling  water  ha.s  fully  extracted  what  the 
grounds  would  yield,  and  on  being  poured  over  the  fresh  coffee^ 
t^irries  with  it  the  aroma  and  th<'  principles  eontaiuml  in  an  ordinary 
infusion.  The  grounds  last  Icil,  in  their  turn,  will  serve  to  bcjil 
with  more  water,  and  yield  a  dccoctitm  for  pouring  ovex  another 
fresh  j>nrtion  of  ctKtlce.  In  this  way  all  the  gfMxlness  is  obtained 
witliout  any  sacrifice  of  aroma. 

As  is  the  etise  with  tea,  soft  water  extracts  more  from  coffee  than 
hard,  and  the  addition  of  an  alkali,  as  carbonate  of  eoda,  augments 
the  extracting  capacity. 

The  extent  to  which  the  coffee  has  been  roa^^ted  influences  th« 
amount  of  matter  stjsceptible  of  extraetiou.  Payen  say^  that  one 
litre  [alxait  IJ  pints  in  EujiHsh  measure)  i»f  boilinjyj  water  allowed 
to  filter  tb rough  HXI  i^mmmes  (alx)ut  3 J  oz.)  of  n^cently  ground 
coffee — and  this  he  grvcs  as  about  the  proper  proportion  for  niaking 
coffee — when  the  roasting  has  Ixen  airried  only  to  the  proiluctiun  of 
a  reddish -brown  color,  extracts  25  |>er  cent,  of  its  sulj^tance^  and 
only  19  per  cent,  when  the  i*oasting  has  been  carritHl  to  a  chestnut 
brown* 

AetTirding  to  Dr.  I^-theliy,  an  infusion  of  coffee  is  strong  enough 
when  it  holds  in  solution  3  per  cent,  of  extractcMl  matter.  Charged 
to  thi«  extent,  a  motlerate-sized  cup  (5  oz.),  he  adds,  should  contain 
60  grains  of  extract  of  coffee,  and  sucli  pr*_n>ortiou  will  be  obtained 
^^  lien  2  oz,  uf  freshly  roa.sted  coffee  are  infused  in  a  pint  of  boiling 
water* 
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Coffee  forms  a  favorite  ainl  lusefal  beverage.  The  properties  it 
'iMoessses  fully  justify  tlie  e.stimatioii  in  whidi  it  is  hekL  Like  tea, 
it  pro<liK^»j?  an  iiivijromting  and  restorative  effect  oti  the  system, 
without  bein^  fi>llowetl  by  any  cIeprc».ssioiK  It,  however,  exerfc^  a 
more  Iieatinj^  and  stimukting  aetion  tlian  tea,  ami  inert^ases  in  a  de- 
eiiM  iiianntT  the  fierce  and  frwjiiency  of  the  pulse.  It  also  diifers 
ill  l>i?ing  heavier  an<l  tnrire  oppressive  to  the  t^tomaeh.  It  arouses 
the  mental  faculties  and  the  energies  generally,  and  &o  disposes  to 
wakefnines-Sj  but  in  tin's  latter  r expect  its  influence  is  not  .so  power- 
ful iLs  tliat  of  tea.  Taken  in  immoderate  (piantity  it  may  induce 
feverifthne^s,  and  various  manifestations  of  distirdei'ed  nervous  ao 
|ion,  a-s  tremor,  palpitation,  anxiety,  and  deran^ml  vision. 

One  of  tlie  most  valuable  properties  of  coffee  Is  it^  power  of  re- 
lieving the  sensation  of  hunger  and  fatigue.  It  exerts  a  marked 
lining  influenec  under  iatigue  and  privation,  and  tlnis  enables 
rduons  exertion  to  be  l>etter  borne  under  the  existence  of  abstinence 
or  a  deficiency  of  ft  mm  I.  To  the  siddier  lai  active  j^ervice  it  forms  a 
most  useftil  article  on  tliis  account.  The  exjierinients  of  Lehnianii 
kni  him  to  conclude  that  ct>ffee  diioinishes  (he  waste  of  the  tissues, 
lid  causes  fuod  to  go  further^  but  how  far  this  is  true  is  unceii:ain, 

sjiarin,  however,  from  his  ithservations,  also  says  that  ooffoe  has 
the  projwrty  of  rendering  the  elements  of  the  body  more  stable;  and 
thus,  if  n<»t  atlbrding  much  nourishment  itself,  it  ec^onomize^  other 
nourishment  Ijy  diminishing  the  waste  going  on. 

»**  In  some  cxjnstitutions/'  says  Pereira,  "  coffee  acts  on  the  bowels 
I  a  mild  laxative.'*     **I  have  known/'  he  adds,  '*  several  {>ersons  in 
hom  it  has  this  efleet;  yet  it  is  usually  dt^*rij>ed  as  producing  e<jn- 
stipation." 

Whilst  heating  and  stimulating  to  the  system  in  hot  weather,  cof- 
^^ee  m  most  serviceable  in  giving  war  nit  !i  to  the  iMid}-  under  exposure 
^Bd  oold.     Something,  it  must  be  admitted,  is  due  to  the  warm  liquid 
consumed,  but  an  action  beyond  this  is  exerted. 

Consumed,  as  coffee  usually  is,  with  milk  and  sugar,  it  further 

forms  a  medium  for  supplying  direc*t  nourishment,  and  this  of  no  in- 

^fconsiderable  amount,  to  the  system.     Pay  en  remarks  tliat  a  litre 

^Babcait  a  pint  and  three-quarters)  of  eafi  an  kril,  sncli  as  is  usually 

^■fiken  with  tlie  nmrning  meal,  contains  between  5  and  6  oz.  of  solid 

matter,  of  which  about  1  f  oz,  consist  of  nitrogenous  matter. 

In  addition  to  its  dietetic  value,  considerable  benefit  is  often  de- 
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rived  from  the  employ raent  nf  coffee  as  a  therapontic  agent.  By 
virtae  of  its  antisoporific  properties  it  is  advantajjeously  administered 
as  an  antidote  in  eases  of  opium  |K>i zoning.  It  is  also  of  service  in 
suhdning  the  efieets  produced  by  the  immoderate  use  of  alcoholic 
etimnlants.  It  frequently  affords  relief  in  some  forms  of  ner\*ou5 
headache,  and  hi  well  known  to  constitute  one  of  the  most  valuable 
agents  we  |>os5e^  for  C!^>nt^olling  the  paroxysms  of  ^pasmotlie  asthma* 

FictUious  Coffee,  —  A  number  of  articles,  consisting  of  various 
beans,  ^^eedsj  berries  and  rtx>ts,  have  l)een  used  iis  substitutes  for  cof- 
fee, but  ID  none  of  them  does  there  exist  the  characteristic  and  active 
prinrij>le — caffein,  and  none  therefore  are  endowed  with  the  virtue 
of  coffee.  The  roasted  acorn  is  ranch  used  on  the  Continent  under 
the  name  of  aeoru  coffee^  and  has  been  imported  into  England.  The 
best  substitute  for  coffee  yet  discovered  is  said  to  be  that  which  is 
known  by  the  name  of  Sujcdkk  coffee,  and  is  prepared  from  the 
Adralagus  Baiicus, 

CHICCORY. 

Chiccory  is  pre|»are<l  from  the  roijt  of  the  wild  succorj'  or  endive 
{dehonum  Intifhm),  the  type  of  a  great  division  of  the  onler  Cotn- 
ptmikr^  known  by  their  milky  juice,  and  to  which  also  belong  tlie 
dandelion  and  lettuce.  It  was  tbrmerly  used  mcflicinally  fnun  jhx*- 
sessing  properties  resembling  those  of  the  dandelion;  and  for  about 
one  hundred  years  has  been  employed  as  a  stibstitute  for,  and  admix- 
ture  with,  coffee.  Tht*  plant  is  cultivaterl  in  England,  Belgium,  Hol- 
land, Germany,  and  France,  and  the  foreign  is  considered  much  su- 
perior to  the  English  gr*jwth.  The  roots  af\er  being  washed  are  cut 
into  small  pii'ces  and  dried  on  a  kiln.  They  are  then  roasted  in  iron 
cylinders,  which  are  kept  revolving  just  as  is  done  in  the  case  of 
cofft^e. 

Roasted  chiccory  contains,  like  coffee,  an  empyreumatic  %'olatile 
oil,  which  forms  the  source  of  its  aroma,  and  a  bitter  principle,  hut 
no  caffcin.  According  to  the  Mualysis  of  John^  25  jkt  i^nt.  consists 
of  watery  bitter  extractive  matter, 

Chiccory  yields  a  drink  closely  allied  in  flavor  and  color  to  coffee^ 
It  is  very  largely  consumwl  on  the  Continent,  not  merely  as  an  adul- 
tcrunt  of  coffee,  but  as  an  independent  beverage.  In  Bcdgtum  m 
much  as  5  lbs,  a  head  are  used  in  the  year,  counting  the  whole  (Kipu- 
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lation  ;  and  in  some  parts  of  Germany  women,  it  is  said,  are  regular 
chiec*orj^-to|)erH» 

It  gives  increasefl  color  and  flavor  to  coffee,  and,  used  as  an  ad- 
mixture, to  a  mmlcnite  extent,  is  considered  by  most  persona  to  fur- 
lish  an  improvement  ujmn  eoffcN;  alone.     The  preference  shown  is 
quite  indej^entlent  of  any  eonsideration  of  economy.     It  is  employed 
ypiin  its  own  merits,  and  when  there  is  no  concealment,  its  addition 
I  coffee  cannot  be  looked  upon  in  the  light  of  an  adulteration. 

GUARANA. 

Brazilian  cocoa,  or  gnarana,  is  obtaine<l  from  the  seeds  of  the 
?auUiniQ  HOrbilU,  a  tree  belonging  to  the  order  Sitpindai^.eWf  or  soap- 
rorts,  which,  according  to  most  botanists,  includes  onr  common 
borse  chestnut*  The  trc^e  grows  abundantly  in  the  [jrovincc  of  Ama- 
zonajs,  along  the  banks  of  the  Tapajos,  Rio  Negro,  &c.,  as  well  as  in 
fiinanrt  and  Venezuela,  It  is  used  extensi%'ely  in  Bnizil,  Guatemala, 
Costa  Rica,  and  tether  parts  of  South  Aniericii,  as  a  nervous  stimu- 
lant and  restorative,  and  also  as  a  refrw^hing  beverage.  According 
to  late  reports,  16,(XX)  lbs.  are  annually  exported  from  the  eity  of 
Santarem. 

kThe  fruit,  which  is  about  the  size  of  a  small  walnut,  contains  five 
six  seeds.     These  seeds  are  roasted,  and,  after  being  pounded,  are 
ade  into  a  thick  paste  with  water  and  formed  into  round  or  oljlong 
kes,  wh it'll   are  dried   in  an  oven  r>r  by  the  heat  of  the  sun,  and 
cidletl  guarana  bread.     The  cid^es  are  scraped  or  grated  when  re- 
|uired  for  use,  and   the  jMiwdcr  prof bleed   possesses  a  light  brown 
>Ior,  an  odor  faintly  resembling  roasted  coffee,  and  a  bitter  astrin- 
ent  taste. 

It  contains,  in  addition  to  empyrenmatie  oil  (developed  by  the 
of  roiisting),  and  tannic  acid,  a  sul»stanee  called  f/unranm  by 
ThcMLxlore  von  Martins,  Imt  sliovvn  by  Dr.  Stcnbonsc  to  l>e  identical 
with  theiiK  This  alkaloid  is  stated  by  Dr.  Stenhouse  to  be  present 
to  the  extent  of  5.07  per  cent.,  or,  according  to  the  results  of  the 
same  observer,  to  the  extent  of  twice  the  amt*unt  containwl  in  g»Mid 
black  tea,  and  five  times  that  contained  in  coffee— the  actual  figures 
given  for  tea  bemg  2.13  jxt  cent.,  and  for  coffee  0.8  to  1.0  |>er  cent* 
F(»r  Paraguay  tea  the  amount  mentioned  is  1,25  j>cr  cent. 

The  large  amount  of  tannic  acid  that  enters  into  the  comjiosition 
of  guarana  gives  it  marked  astringent  properties^  w^hilst,  owing  to 
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the  giiaranm  it  contaiius,  it  exerts  the  same  kind  of  effect  on  the  nerv- 
ous iiystem  as  tea  and  coffee. 

Guarana  i?  itsed  in  8f»iith  America,  to  ^me  extent  dietetically, 
but  cliiefly  therapeutical  It,  m  a  stomachic  and  febrifuge,  and  as  an 
a^trin^nt  in  catarrhal  diarrhcen,  and  dysentery.  It  is  either  eaten 
witli  fiisi>av!i,  or  cli<K*olate,  or  taken  il^  a  drink  in  sweetened  ^^ater^ 
In  tlie  United  States  it  is  employe*!  its  a  nervous  stimulant  and 
fttorative,  and  attention  was  directed  to  it  some  years  ago  in  France 
by  Dr,  (javrelle,  who  had  held  the  post  of  physician  to  Don  Pedro 
of  Brazil, 

Alcoliol,  it  is  stated,  forms  the  only  agent  which  completely  ex- 
tracts ib^  active  principlo;.  Ether  and  water  only  do  so  imi>erie(.'tly. 
A  H^atery  infusion,  thereiure,  will  tail  to  possess  the  virtue  belonging 
to  guarana. 

Guarana  appears  for  some  time  to  have  enjoyed  a  high  repute  in 
France  as  a  remedy  for  mff/rnlnry  or  sick  luwlaehe,  and  attenti<»n  has 
been  rci-'cntly  direrted  to  it8sni|jloyment  for  tliis  purpose,  in  England, 
by  my  colleague,  Dr.  Wilks,  Articles  uiK)n  the  subject  have  ap- 
pejircd  during  the  y«ir  1872  in  the  '*  British  MiHlical  Journal;*  and 
antither  arttel**,  by  Mr,  M,  C.  Cooke,  is  to  be  found  in  the  **  Phar- 
maceutical JiHirnar'  {third  scries,  vol.  i,  p.  221)*  From  these 
Bourccs  the  autlior's  inl<»rmation  hit?  been  chiefly  derived*  The  ex- 
perienw  that  hius  lM:*en  collected  shows  that  in  some  cas*>»  of  siek  or 
nervous  heaclarhe  it  affords  the  most  marked  relief,  whilst  in  otJiers 
it  proves  jierfM^tly  useless.  Its  virtue  is,  in  all  probability,  due  lo 
the  f/Haranm  (thein  (ir  eaffein)  it  eontaius»  which,  as  already  remarked, 
is,  according  to  the  unalysi's  of  Stcnhouse,  pnssent  in  much  Iargi*r 
proportion  than  in  either  tea  or  fH>ffce.  Eniployetl  for  the  purpoec 
mentioned,  alxjut  15  grains  of  the  |>owder  (whicli  may  l»e  taken 
cjoffee,  water,  or  some  other  suitable  vehicle)  form  the  quaniitj 
generally  used. 

COCOA. 


Cocoa  eonstitutes  a  prcKlnet  derived  from  the  see<Is  of  the 
brotna  eaeno^  a  tree  indigenous  in  South  America,  Mexico,  and  the 
West  Indies,  and  cnltivatt*d  also  in  the  Mauritius,  the  Isle  of  Bour- 
bon, and  some  [mrts  of  Asia  and  Africa.  The  term  cocoa,  as  applied 
to  this  jir^Mlnct,  must  not  be  looked  u[)on  as  implying  that  it  has 
any  relation  to  the  well-known  cocoanut.     It  is  employed  as  a  cor- 


COCOA. 


353 


\ 


ruption  of  caciKP,  whie!i  has  been  rejected  for  popular  use  ou  aeeouut 
of  its  want  of  euphony.  The  generic  iiairic  Throhroma  (food  for 
gofls — Ovi^  i^ftwiia)^  was  given  by  Ijiouieos  to  the  tril)c  of  pi  nuts, 
M'hich  inchides  sevenil  species,  to  mark  the  estimation  in  which  he 
held  the  product  under  consideration* 

From  the  cjicao  tree  su>a!l  flowers  grow  on  stalks,  springing 
direetly  from  tlie  stem.  The  flower  i^  ^neeeeded  by  an  elongated 
thick  fruit  .sonxewhat  re>;end)liu|j  in  form  the  vegetable  marrow. 
The  fruit  C4jnsi:^ts  of  a  number  of  seetli?  (from  twenty  to  fifty)  ar- 
ranged in  regular  rows,  with  partitions  l>etween  them  and  Rirroundetl 
by  an  aeid  and  nlightly  saeeliarine  piilj).  \Vlien  the  fruit  h  ripe  it 
is  gathered  and  eolleeted  in  earthen  vessels  or  into  heaps  on  the 
ground,  where  it  is  allowed  to  remain  a  few  days,  during  which  time 
it  ferment.s,  fieat^,  and  softens.  It  is  tlieti  opened  and  the  seetls, 
which  are  about  the  size  of  or  rather  thicker  than  a  plump  almond^ 
are  .sepamted,  eleaiised,  and  dried  in  thu  ,<on.  The  fruit  is  sometimes 
coveretl  instead  witli  earth  until  the  pulp  ha.s  bd'orne  rotten  and  softj 
and  the  oocoa  yielded  is  said  to  be  sweeter  and  better. 

The  use  of  eoeoa  is  of  great  antiquity  in  Mexico  and  Guatemala, 
and  chocolate  was  introducetl  into  Europe  in  152D  by  the  Spaniards, 
who  long  kept  its  prc|jamtion  a  secret,  CV»coa  was  sold  in  the  Ix>ndon 
oofft*e-hf>nse8,  soon  after  their  establislunent,  about  the  year  1<302, 
and  in  IGJjO  its  use  spretid  over  Eirrope  and  as  far  as  Turkey  and 
Persia*  The  present  total  annual  consumption  is  said  to  amount  to 
alxmt  one  hundre^l  millinn  ]iounds.  A  large  fpiantity  is  us*xl  in 
France,  Germany,  Italy,  and  Spain,  In  England,  the  consumption 
is  on  a  smaller  scale. 

Cocoa  is  imported  in  the  state  of  dried  and  ch'ansed  secfls,  con- 
sisting of  a  crisp  dark-colored  central  portion  or  kernel,  surrounde<l 
by  a  eomewliat  brittle  husk.  The  first  step  in  preparing  it  ibr  use 
is  to  mibject  it  to  the  process  of  roasting,  which  is  perfbrmtHl  in  an 
iron  cylinder  like  a  coifee  roaster^  and  Iuxb  for  its  object  tlie  dcveloj*- 
ment  of  an>ma.  From  the  roai^tcd  seeds  etioeolate  and  the  various 
forms  of  cocoa  supplied  fiir  use  are  preparetl. 

Cocoa  nibs  constitute  the  kernels  of  the  roasted  seeds  deprived  of 
husk,  and  roughly  crush*Al  in  a  machine  called  a  *^  kibbling-milL- * 
Nibs  are  nsetl  for  furnishing  a  decoction.  They  are  gently  btiiled  in 
water  for  about  a  couple  of  hours,  and  the  dark-brown  decoction  is 

23 


S54 


ALIMENTARY    SUBSTAKGBS. 


then  dimply  piured  off  the  undissolved  part  of  the  nib.  Used  in 
this  way,  only  a  portion  of  the  kernel  is  extracted  and  consumed^ 
and  the  beverage  presents  a  eloper  analot^y  to  tea  and  coffee  than 
that  derive*!  from  the  otiier  cocoa  prmliietB,  which,  from  being  pre- 
pared in  i^iich  a  way  nn  to  lead  to  the  whole  sul>stanee  of  the  kernel 
beiufi;  drunk,  furnish  licpiirls  jjossea^^ing,  in  addition  to  the  oomnion 
properties  of  the  class,  a  Ixigh  nutritive  value. 

In  the  other  preparations  of  cocoa  the  kernel  is  ground  to  a  pa.stc 
and  u?inally  incorporated  with  some  dilutini^  material  of  a  j^tarchy  or 
sjicchariue  nature, to  diminish  its  oily  aiusLstence.  Numerous  kinds 
of  cocoa  are  sold,  some  of  them  being  named  from  the  form  given, 
the  nature  of  the  admixture,  or  after  the  manufacturer.  Flaked 
ooeoa  constitutes  the  article  simply  ground  to  a  j>a.ste  in  a  suitable 
mill.  Grffnttlntid  cocoa  is  prepanxl  by  reducing  to  a  coarse  powder 
and  covering  the  particles  with  a  layer  of  sugar  and  starch.  Soiuhfe 
c^coa  cfintaius  stigar  as  a  diluting  substance,  (hrragecn  Mohh^  Ice- 
land MoHHj  and  Lf'titiin  arc  used  as  sj>ecial  agents  for  in(X)rponitit>n, 
and  the  cocoas  bear  the  name  of  the  agent  prefixed.  To  produce 
tlie  h:»w-pnced  forms  of  cocoa  more  or  less  of  the  husk  is  groiind  tip 
with  the  kernel,  and  sundry  cheap  diluting  articles  are  also  used  f*^r 
admixture. 

The  preparations  of  cocoa  in  which  sugar  is  employed  as  the 
diluting  artich?  require  no  preliminary  bfuling  or  cooking  for  use. 
The  addition  of  boiling  milk  or  water  suffices.  Those,  how^cver,  in 
which  some  kind  of  starchy  substance  has  been  used  fijr  admixture 
need  boiling  to  properly  li<:|uefy  and  bring  them  into  a  homogeneotid 
state  for  drinking. 

Chocolate  constitutt^s  a  superior  form  of  prepared  cocoa.  It  is 
made  upon  an  extensive  scale  in  Fraut*e,  where  its  manufacture  has 
attained  a  high  state  of  perfection.  Forming  ils  it  does  an  article  of 
luxury,  much  care  is  bestowed  on  it«  prepamtion.  The  seeds  after 
being  siftwl  and  pit^ked,  are  gently  roastcil  till  the  disinxl  an>ina  is 
developed.  They  are  then  allowed  to  Ci>ol,  and  aflcrwar<ls  lightly 
crushed  and  winnowed  to  sejiarato  the  husk  from  the  kernel.  Dif- 
ferent sorts  of  cocoa-seals  are  mixt»<l — the  more  aromatic,  for  in- 
Ptance,  with  the  more  oily — for  the  |)urposenf  improving  the  prmluct. 
The  cocoa  is  next  gnmnd  by  suitable  machinery  to  a  perfectly  even 
paste.  The  grinding  is  effectiMl  by  revolving  rollers  over  a  heated 
iron  plate  which  maintains  the  fatty  matter  of  the  seed  in  a  liquid 
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state,  and  thus  allows  a  thin  pa^te  to  h^  formeil,  Durinj^  the  process 
of  grinding,  siigiir  18  ineorpc^rated  witli  the  cocoa  to  the  extent  of  fi-om 
one-third  of  its  weight  to  an  equal  part,  and  just  before  (xmipletton 
an  aromatic,  as  vanilla,  cinnamon,  or  whatever  the  taste  may  direct, 
18  added  to  give  the  flavor  rec]uire<L  The  final  process  eont^iBts  in 
rnnning  the  liquid  paste  into  moukk ;  and,  as  cooling  takes  place,  it 
l>econie.<  solid  and  hard. 

The  hmh  rejected  in  the  mnnufaeture  of  choeedate  and  cocoa  are 
frec|uently  sold  to  the  poor,  who  boil  thetn  in  water  and  ol^tain 
therefrom  a  wholesome  beverage. 

Cocoa  is  characterized,  and  distinguished  from  tea  and  coflTee,  by 
the  large  amount  (if  fatty  and  albuminous  mattcre  it  contain!^,  these 
priueiples  averaging  as  much  a^  about  50  and  20  per  cent,  re^sijee- 
tively  in  the  unmanufactured  article. 

The  chief  constituents  of  cocoa  are : 

1.  A  volatile  oil,  to  which  it  owci?  its  aroma  and  which  is  pro- 
duce<I  during  the  pmce&s  of  roasting.  The  amount  of  this  oil  is 
very  small. 

2.  Thcobromin,  which  resembles  thcin  and  caffein,  but  is  not 
identical  with  them.  It  m  ihuml  to  contain  a  larger  proiwrtion  of 
nitrogen.  All  analyses  agree  upon  this  pointy  although  the  results 
of  diffei^cnt  chemists  are  not  strictly  of  accor*!  in  the  proportion  of 
nitrogen  assign e<l  to  each.  The  following  selected  analyses  may  be 
given  as  an  illustration  of  the  relative  ultimate  composition  : 


(Wo«krt-«ebiiky.)  (Mulder.) 

Carbon, 46JJ3  49.48 

flydrogfln, 4.65  5.37 

Nitrogen, 85,38  28,52 

Oiygen, 18.74  UM 

imm  IQO.OO 


Although  not  identical  with  thein  and  caflfeiUj  it  has  Iwen  found 
by  Strecker  that  thcobromin  may  be  made  to  yield  caftein.  Theo- 
bromin,  in  fact,  conjoinc^l  with  nictlnd,  produces  eiiffcin,  so  that 
cafiein  has  been  regarde*!  as  a  methylated  thei>bromin.  The  quan- 
tity of  theobromin  present  in  cocoa  amounts  to  about  2  per  cent. 

3,  Fatty  matter,  known  as  cacao  butter.     This  constitutes  a  firm 
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fat,  and,  unlike  most  other  fats,  keeps  without  becomiog  raneld  on 
exiK>»ui*e  to  air.     It  amotiiita  to  about  half  the  weight  of  tlie  cocoa. 

4.  AlbuQiiuous  matter.  About  a  fifth  part  of  cocoa  is  coiiii>osed 
of  this, 

5,  Starch. 

The  following  according  to  Pay  en's  observations  represent8  the 
average  coni^Ki^ition  of  cocoa  of  good  quality  dcprivetl  of  husk  and 
not  tJubmitted  to  roasting : 

Co7npOifttion  of  cocoa  (Fay en). 

Cuciio  butter,    ♦        .         ,        ,         .         ,         .                 .  48  to  50 

Albumen,  tlbrui,  and  otlior  nlirogetious  mattcri       .         ,  21  **    20 

Theobrnniin, 4  *«     2 

Starcb  with  tracee  of  sugar,     ". 11  "   10 

Cellulose,  . 8  '»     2 

Coloring  mutter,  aromatic  essence^  .....  traces. 

Mineml  mutter,        .         .         .         .         ,         .         .         .  8  '*     4 

Water, 10  *•    12 

100      100 


Lofjked  at  dietctically,  cocoa  possesses,  though  iu  a  milder  de- 
gree, the  properties  of  tea  and  coifce ;  but  it  stands  apart  from  tbe$c 
articles  iu  the  high  nutritive  power  which  its  composition  gives  it, 
Coutaioing,  a^  pure  cocoa  docs,  twice  as  much  nitrogenous  matter, 
and  twenty -five  times  as  mucli  fatty  matter  as  wlieaten  flour,  with  a 
notable  quantity  of  starch  and  an  agreeable  aroma  to  tempt  the 
palate,  it  cannot  be  otiicrwise  than  a  valuable  alimentary-  material. 
It  has  been  compared  in  this  re.sj>ect  to  milk.  It  conveniently  ftir- 
nishe*s  a  large  amount  of  agreeable  nourishment  in  a  small  bulk,  and 
in  South  America  ciicoa  and  maize  cakes  are  useil  bv  travellers,  and 
form  a  food  several  days*  supply  of  ^vhich  is  easily  carried. 

Chocolate,  and  the  various  preparations  of  cocoa,  are  usually  oon- 
suine«I  with  milk  ;  and,  taken  with  bi-eadj  will  suffice,  in  the  ab- 
sence of  any  other  kind  of  food^  tu  furnish  a  g(3od  repiist.  A  prepa- 
ration of  coeoa  and  condensed  milk  is  made  and  sold  in  closed  dim 
by  the  CondenscHl  Milk  Company.  Thus  preserved,  the  admixture 
is  ready  for  use  at  any  time,  requiring  only  the  addition  of  wnter. 

Whilst  possessing  highly  nutritive  properties,  its  richne^  in  &t 
renders  ooeoa  heavy  and  (>|*prcssi%'e  to  a  delicate  stomach.  It  b 
therefore  apt  to  disagree  with  tlie  invalid  and  dyBfeptic. 
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The  reitiarka  that  have  been  made  reganling  the  nutritive  ca- 
pacity of  chocolate  and  prepared  coec^i  do  not  apply  to  cocoa  nibs  in 
the  manner  they  are  used.  In  the  former  ca-se  the  entire  article  is 
consumed ;  whereas  in  the  hitter  only  a  decoction  of  the  coarsely 
cnished  seed  is  employed,  and  this  contains  but  a  portion  only  of 
its  eonstitnents.  Indeed,  the  decoction  of  the  nilxs  forms  a  l>everage 
holding  a  closely  analogous  position  to  tea  and  coffee. 

FictUious  coc<Kis, — In  the  United  States  the  earth-nut,  ground- 
nut, or  pea-nut  (Anwhis  hypogfjpa)^  a  kind  of  oily  underground  jwa, 
is  roasted  and  converted  into  a  spurious  tbrni  of  cHDCoa,  and  is  also 
largely  grown  for  the  table  and  for  manufacture  into  oil.  In  8i>ain, 
also,  tlie  root  of  the  Ofjpenw  rscnkttlfi.^j  or  earth  chestnut,  is  roasted 
and  used  as  a  substitute  both  for  cofUn?  and  chocolate.  Neither  of 
these  prmluets  contain  any  theobrornin. 


ALCOHOLIC  BEVERAGES. 

There  are  several  Ijeverages  in  use  derived  from  diffei^nt  sources 
containing  alcohol.  The  start ing-i>oint  of  all  is  a  vegetable  product 
in  which  starch  or  sugar  is  present.  Fermentatiun  is  either  allowed 
to  occur  six>ntaneous!y,  as  in  the  case  of  wine;  or  else  set  up  Ijy  the 
addition  of  a  ferment,  as  in  that  of  Ix'cr.  In  this  artificial  way  only 
is  it  that  alcf»hol  is  devclo|X'd,  and  whilst  the  l>everages  eontnining 
it  all  agree  in  exerting  the  same  kind  of  stimulating  action  on  the 
system,  they  differ  in  their  effects  in  other  rcs[jects,  according  to  the 
aaeociated  constituenti5i  that  may  happen  to  be  present.  Their  chief 
properties  arc  due  to  ah^ohol,  but  their  other  constituents  must  by 
no  means  Ije  regarded  as  playing  an  unimportant  part. 

The  position  held  by  alcohol  in  an  aliment-ary  point  of  view  has 
been  discussed  in  a  previous  part  of  this  work  (r/V/r  p,  137,  d  .'^rq.). 
It  will  be  there  seen  that  much  divergence  of  opinion  hits  prevailed 
upon  the  prime  question,  whether  alcohol  is  to  be  regiuxled  as  pos- 
sessing any  alimentary  value  or  not.  It  will  suflGce  here  to  refer 
the  reader  to  what  hius  been  already  mentioned,  and  to  state  that  the 
weight  of  evidence  appears  to  be  in  favor  of  the  afBrnmtive.  A 
email  portion  seems  undoubtedly  to  escajie  from  the  body  luicoa- 
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sumeil,  but  there  is  reason  to  believe  that  the  larger  portion  is 
retained  and  turned  to  accomit  In  the  system.  In  the  ensuing  pages 
the  general  effeeta  of  the  aiet^holie  beverages  will  be  first  touched 
upon,  preparatory  to  their  individual  eonsideration. 

Apart  fvom  any  effect  due  to  oxidation  or  consumption  within 
the  system — apart,  in  other  words^  from  any  dire^^t  alimentary  aj> 
plieation — the  liquids  uf  the  class  nnder  consideration  exert  a  marked 
influence  upon  the  functions  of  the  Ixnly.  Taken  in  moderate  quan- 
tity they  increase  the  activity  of  the  circulation.  The  heart  beats 
more  rajiidly.  The  pnlse  becomes  not  only  thereby  mure  frequent, 
but,  at  the  same  time,  fuller*  Turgcsccncc  of  the  small  cutaneoua 
vessels  follows,  and  accounts  for  the  flushing  of  the  face  that  is 
noticeable.  It  has  been  af!irme*l  that  the  temperature  is  lowered, 
but  Ih%  Parkes,  from  his  recent  t her monic trie  observations,  remarks 
that  there  is  but  little  change  induced  in  the  temj>emture  of  the 
axitlrt  and  rectum  of  healthy  men,  but  that  what  i-hange  occurs  is 
in  the  direction  of  increase.  Dr*  Aiisfie,  hfivvever,  static,  upon  the 
evidence  of  his  experiments  conducted  U|K:>n  the  lower  animals,  tliat 
he  has  witnessed  an  average  rise  of  over  3*^  Fahrenheit  with  the 
thermometer  placed  in  the  ear.  The  amount  of  urinary  secretion  is 
increased,  the  appetite  augmented,  the  nervous  system  stimulated| 
and  the  mental  faculties  exhilarated. 

It  has  been  alleged  that  alcohol  diminishes  tissue  metamorphoeis, 
and  economizes  the  consumption  of  material  in  the  body.  Amongst 
other  points,  Dr.  Parkes  has  given  attention  to  this  matter,  and 
Ci3uld  distx)ver  no  alteration  of  importance  in  the  elimination  of 
n  i  tr ogc n ,  w h  i e h  m ay  lie  in ke u  as  a  n i i?nfi i *  re  o f  t  i ss ue  d es t rue tiu n .  It 
appears  unlikely,  in  the  face  of  the  chemical  results,  he, remarks, 
"  that  it  eau  enal^le  tlic  ImmIy  t<*  perform  mf>re  work  ou  less  food, 
though,  by  quickening  a  failing  heart,  it  may  enable  work  to  be 
done,  which  otherwise  could  not  \>e  so.  It  may  thtis  act  like  the 
gpur  in  the  side  of  a  horse,  eliciting  foit»e,  though  not  supplying  it." 
A  discrepancy  exists  in  the  results  of  the  exi>erinients  of  difllireut 
authorities  ujion  tlic  eli  mi  nation  of  carbonic  acid,  and  u]>on  this 
point  precise  data  obtained  by  the  improved  method  of  investigation 
athipted  at  the  preN^-nt  day  are  waute<h 

Reference  may  liere  be  made  to  the  question,  whether  the  effect 
of  al<x*hol  is  to  increase  or  diminish  the  facility  with  which  work 
is  performed,    In  one  of  Dr,  Parkess  series  of  observations  ("Pro- 
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eeediugs  of  the  Royal  Society/'  voL  xx,  p.  412,  1872),  a  soldier 
pasi!icd  a  period  of  three  day.^  performing  a  certiiiii  ii mount  of  work 
witliout  the  use  of  bnandy ;  and,  after  three  days  of  re^t,  another 
period  of  tliree  days^  work  with  twelve  ooiices  of  brandy  per  diem, 
administered  in  four-ounce  doses,  at  10  a.jl,  2  i\M,,  and  6  p.m. 
The  man  AVas  refjuejsted  to  obsiTve  as  closely  as  he  e<ndd  whether 
he  did  the  work  better  with  or  witliout  the  brandy.  He  eommcnred 
the  brandy  pericMl,  it  is  stated,  with  the  belief  that  the  brandy  would 
enable  him  to  perfVirm  the  work  more  easily,  but  ended  with  the 
opposite  eonvietion.  The  work  performed  wa.s  ebicfly  done  in  the 
two  hours  immetliately  sueceeding  eaeh  (iose  of  brandy.  The  tw-o 
hours'  work  after  the  first  four  fluid-ounees  appeared  to  be  aecora- 
plishefl  equally  well  with  and  without  the  brandy.  The  nnui,  it  is 
said,  eould  tell  no  dilferenee  except,  to  use  his  own  words,  '*  the 
brantly  tseemed  to  give  him  a  kind  of  spirit  whieh  made  him  think 
lie  eould  do  a  great  deal  of  wr>rk,  but  when  he  came  to  do  it,  he 
found  he  was  It^^s  capable  than  he  thought.'*  After  the  seeoiid  iour 
ounces  of  brandy,  at  2  p.m.^  he  felt  hot  and  thirsty ;  but  on  the  first 
two  days  thought  he  worked  iis  well  as  on  the  water  days.  On  the 
thiiil  day,  however,  the  report  says  tliat  he  liad  palpitation  of  the 
heart,  and  was  surprised  to  find  that  he  was  obliged  to  stop  from 
time  to  time  because  of  his  breath ing  not  being  s(>  gCKxi.  The  thittl 
four  fluid-ouiices  of  l>randy,  taken  at  6  i\m.,  protkiced  on  all  three 

lys  very  marked  narcotic  effwt^.     The  account  given  is,  that  "  im- 

ediately  after  taking  it  he  became  heavy,  telt  the  greatest  indispo- 
sit  ion  to  exert  himselt*,  and  con  hi  hanlly  refrain  from  throwing  down 
his  spade  and  giving  up  his  work.  He  workcnl  with  no  vigor,  and 
m  tlie  second  evening  thought  his  muscular  power  decidedly  les- 
eeneiL  On  the  third  evening  it  was  raining;  he  could  not  dig,  but 
took  walking  and  running  exercise  under  cover.  On  atteniptiug  to 
run,  he  found,  to  his  great  surprise,  as  he  is  a  particularly  fast  and 
gowl  runner,  that  he  could  not  do  so.  He  had  palpitation,  and  got 
ut  of  breatii,  aud  was  oljligefl  to  stop." 

The  experience  of  this  man  harmonizes  with  the  advice  that  is 
given  by  guides,  and  otiiers,  who  are  in  the  habit  of  undertaking 
the  ascent  of  mountains.  Spirits,  they  say,  take  away  the  strength 
from  the  legs,  and  should,  tl*eretbre,  be  avoided  during  a  fatiguing 
exfKHjition. 

When  c*jnsumed  in  large  quantity  t|ie  eifeefc*  of  alcohol  may  be 
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sumined  up  with  the  de*scription  that  it  acts  as  a  depressant  and 
naiTotif. 

Whilst  a  mcKloruto  quantity  of  almhul  a]ij>r?:ii'{=i  to  promote  the 
appetite,  a  large  fpiantity,  in  a  very  tleeitled  luiHiiior,  lessens  it.  The 
effeet  iijion  digestion  also  depends  iiiwn  the  amount  that  is  taken. 
It  is  a  common  pi*a(*tice  amongst  many  to  partake  of  a  small  quan- 
tity of  !>randy  or  some  other  spirit  at\er  an  article  of  UhkI  of  an  in- 
digestible nature  has  Ijeen  oonsumecL  This,  by  stimidating  the 
mueous  membrane  of  the  stomaeh,  and  exeiting  an  iiuTeased  flt»w  of 
gastric  secret  it  m,  at^'ords  assistance  to  digestion  in  liarmony  with  the 
idea  that  popular  experi#nf?e  has  gnggc*?ted.  Intnxlnced  in  larger 
quanttty,  however,  intu  the  stomach,  an  opposite  result  is  occasioned. 
The  alcohol  now,  by  virtue  of  tlie  amount  present,  throws  down  the 
nitrogenous  digesti\*e  ]>riuciple^ — pepsin — in  a  solid  Cirm,  and  so 
destroys  the  energy  of  the  solvent  juice,  Thns,  whilst  a  small  quan- 
tity, by  its  stimulant  action,  may  assist  digestion,  a  large  qnaiitity 
8to|>s  it,  and  accounts  ti>r  the  reji'ction  of  food  in  an  undigested  state 
that  is  fi-equently  noticed  to  occur  after  the  iott  free  imbibition  of  an 
alenhftlic  liquid  with  a  meat 

The  effects  of  strong  alcoholic  liquids  taken  repeatedly  to  a  preju- 
dicial extent  are  well  known  to  the  pnietieal  physician.  By  dirt*ct 
contm*t  it  acts  upon  the  stomach,  and  leads  to  a  destruction  of  it8 
secreting  tubule*^.  Nothing  with  such  certainty  impairs  the  apix'titt* 
und  the  digestive  jjower  m  the  continued  use  of  strong  alcoholic 
liquids.  From  the  stomach  it  is  absorbed,  and  with  its  distribution 
through  the  system  it  interferes  with  nutrition,  and  leads  to  a  gen 
eral  tcxtural  deterioration.  Upon  certain  organs,  however,  its  eilecl 
are  more  manifest  than  niK>n  others.  Thi'  liver»  kidneys,  and  ner- 
vous system,  for  instance,  very  strikingly  sutler,  a  diseased  sta 
being  set  up,  which  tbrms  a  distinctly  recognizable  sourtx^  of  detii 
Nothing,  indeed,  as  a  nde,  with  greater  wrtainty  leads  to  premalun? 
death  tlian  alcoholic  intem|M^rantT,  and  tlie  managers  of  iusuranc 
offices  arc  well  acquainted  with  this  fact. 

It  has  been  mentioned  that  one  of  the  immetliate  effects  of  the 
ingestion  of  ahvihol  is  turgeseence  of  the  small  cutaneous  vessels 
the  fiiee,  producing  the  tiushetl  appearance  that  is  noticeable.  . 
frequ<'nt  repetition  of  this  condition  leads  ultimately  to  it«  pormanoni 
establishment,  and  thus  accounts  tor  the  well-known  visage  aequifcd 
by  the  Bacchanalian, 
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I  have  been  hitherto  referring  to  the  action  of  alcohol  per  se;  and, 
in  yiirits,  ext^ept,  perhaps,  in  the  case  of  hoi  lands  and  gin,  which 
pf>ss?e8!:?  tliuretit*  proiHities,  due  to  tlie  flavoring  aL^'ut  (jnniper)  adde<l, 
we  have  little  or  nothing,  it  may  be  eonsideretl,  beh^ide^  this  action 
to  deal  with.  In  the  ]>riniary  fermented  liqnids,  however,  there  are 
ai4!«oeiated  ingredients  which  give  rise  to  t!io  production  of  nioditiiHl 
and  additional  eflects  upon  the  Hysteni.  The  beverage*^,  for  instance, 
which  are  rirli  in  i^accharine  and  extractive  matters,  as  particularly 
etout^  }x>rter,  and  the  heavier  ales,  pc^st^s  a  nourishing  and  fattening 
power  wliich  dot^  not  lH?long  to  a  .simple  alcoholic  liquid.  Such 
beveniges  alj^o  are  apt  to  occas^ion  headache  and  gastric  derangement, 
or  what  falls  under  the  denomination  of  biliousness,  in  tliose  who 
lead  a  seilentarv  mode  of  life,  whibt  a  lighter  and  purer  alcoholic 
drink  may  be  found  to  agree*  Again,  gout  appears  to  be  tlie  off- 
spring, not  of  a  simple  alcoholic  liquid,  but  of  alcohol  in  combina- 
tion with  saccharine  and  extmetive  matter;  for  observation  simws 
that  it  is  not  the  spirit  drinker,  but  the  beer  and  port  wine  drinker 
that  is  siiecially  liable  to  become  the  snbjeet  of  the  disease.  As  al- 
cohol alone  is  not  the  source  of  gout,  neither,  it  may  l>e  said,  are  the 
saccharine  and  extractive  mattei's  without  the  aleohoh  It  seems  as 
though  these  solid,  imperfectly  fermeuted  matters  undcrweut,  under 
the  influence  of  the  presence  of  alcohol,  a  defective  assimilation  in 
the  system,  and  so  gave  rise  to  the  development  of  the  morbid 
products,  wlirch  form  the  source  of  the  chief  manifestations  of  the 
disease. 

BEER. 


Beer  consists  of  a  fermented  infiisJon  of  malt  flavoreil  with  hops, 
and  is  a  l>everage  of  great  antitpiity.  Barley  is  moistene<l  with  water, 
ami  alhjwed  to  germinate  to  a  certain  extent,  it  is  then  placed  ujwn 
the  kihi,  wliere  it  is  exposed  to  heat  and  ilried,  and  the  annjunt  of 
heat  employed  determines  the  kiud  of  malt  produced.  Pale  malt, 
wdiieh  is  used  for  brewing  ale,  is  dried  at  a  tempeniturc  below  140*^. 
Porter  and  stout  derive  their  color  from  nudt  that  has  been  dried  at 
a  higher  temperature;  and  malt,  called  high-dried^  patent,  or  black 
tnalt,  is  spetially  made  for  emjrloyment  as  a  coloring  agent  by  roast- 
ing the  grain  in  cylinders,  in  the  same  manner  as  coffee. 

The  object  of  malting  is  the  conversion  of  the  starch  of  the  grain 
into  dextrin  and  sugar.     This  in  part  occurs  during  the  process  of 
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germination,  the  cbange  being  cifi^ed  by  the  action  of  a  nitrogenous 
pnnrii»lo  of  the  nature  of  a  f(Tinent»  which  i.s  known  as  diiwtiise,  ami 
whifh  Is  deve]o|XM]  during  germinatif»u.  Kiln-dried  malt,  however, 
yieldn  a  larger  amount  of  sae(;liaririe  extract  than  that  which  has  l^een 
allowed  to  dry  spontaneously  in  the  air;  henee  the  eon  version  is  still 
earrietl  uu  during  the  exposure  to  heat  in  the  kiln.  Still,  iinehangcd 
starch  remains,  but  the  requisite  eondkious  aix'  present  for  the  C47m- 
pletion  of  the  change  during  the  preliminary  part  of  the  brewing 
process. 

Brewing  consists  of  three  ojxirations^  In  the  first  place,  an  in- 
fusion of  the  malt  is  obtained.  This  is  then  boiled  with  hojis,  and 
the  produ(^t  is  afterwards  made  to  undergo  fermentation, 

Tlie  malt  alter  being  crushed  is  placetl  in  the  ma^h  ^^u,  and  water 
at  a  temperature  of  about  100°  Fahr.  is  fNJuretl  njM>n  it.  The  two 
are  well  stirred  together,  and  subsequently  left  covered  over  f<»r  a 
few  hours.  This  operation  is  called  nufshhtf/,  and  the  liquid  which 
results  from  it  mveel  wort.  The  water  takers  up  t!ie  saeelnirine  matter 
contained  in  the  malt,  and  under  the  influence  of  the  heat  and  mois* 
ture  the  dia^^tase  acts  upon  the  uuclianged  stareli  existing,  and  t^ra- 
pletes  its  conversion  into  sugar.  Indeed,  the  diastase  present  is 
capable  of  effecting  the  traiLslbrmation  of  a  much  larger  amount  of 
fitari'h  into  sugar  than  that  whicfi  the  mah  itself  contains ;  and  hence 
a  certain  (juantity  of  unmalted  barley  or  other  grain  can  be  utilized 
in  making  a  "wort"  for  fermentatinn.  The  excise  regulations  of 
England  do  not  permit  the  use  of  un malted  grain  for  brewing,  but 
by  distillers  it  is  largely  employed.  In  Belgium  potato-starch,  it 
seems,  is  somewhat  extensively  used  in  brewing,  up«in  the  principle 
explained,  in  the  place  of  grain.  The  saccharine  quality  of  the  wort 
may  Ijc  also  incre;ised  by  the  additiun  of  sugar  itself,  and  a  pre  [wired 
sugar  (probably  gmjK^-sugar)  iw  sold  to  l>rewers  for  this  pur|x>se,  and 
is  considei*ed  by  tiiem  t^j  give  improvement  to  the  beer. 

The  wort,  which  has  a  marked  sww!t  taste,  is  next  transferre<i  to 
a  cf>pper,  and  boiled  with  the  aj^prupriatc  quantity,  according  t«>  the 
kind  of  beer  intended  to  be  producetl,  of  hops.  By  this,  the  liquid 
atM|uires  the  aromatic  bitterness  belonging  to  l)ccr,  and  the  cffirt  of 
the  hops  seems  further  to  exert  a  preservative  influence  over  the  pnxl- 
net.  The  liquid  is  now  drawn  otf  aiul  strainetl  from  the  hojis,  and 
placed  in  shallow  coolers  for  the  temperature  to  be  lowereil  as  quickly 
as  |K>ssiblc.     liufrigeration  is  also  sometimes  further  aideil  by  dpecimi 
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\  for  the  purpose.  When  sufficiently  oooletlj  the  ooneluding 
process  is  {wrformed,  which  consists  of  add  nig  yeast,  and  allowing 
fermentation  to  occur.  The  addition  of  yeast,  however,  m  not  in- 
disj>ensable ;  for  fermentation,  it  is  found,  wilt  occur  without  it,  but 
a  considerably  longer  time  is  ret{uired.  On  tliis  account  it  is  usual 
to  start  the  fermentation  with  yeast,  and  by  the  end  of  a  few  hoiu*s 
signs  of  the  commencement  of  the  process  are  visible,  and  within 
three  or  four  days'  time  it  is  over*  In  the  absencx?  of  yeast  it  re- 
quires a  day  or  two  for  fermentation  to  eoramencej  and  a  fortnight 
or  three  weeks  to  he  fxHn|detefl,  but  the  resulting  beer  is  said  to  have 
more  of  a  vinous  flavor  than  ordinarily  brewe<l  beer,  and  to  keep 
longer  without  becoming  sour. 

By  the  process  i>f  fermentation  tlie  sugar  of  tlte  wort  is  eonvortecl 
into  alcohol  and  carbonic  acid  ;  the  latter  escaping  and  the  former 
giving  to  the  beer  its  intoxicating  projierty.  When  the  process  is 
over,  the  fermented  liquid  is  either  allowed  to  clarify  spontaneously, 
or  the  sus|K'ndeil  matter  is  carried  doAvn  by  the  use  ot^fnin</s.  It  is 
lastly  stored  and  allowed  to  ripen. 

Scrupulous  attention  requires  to  be  paid  to  all  the  minor  points 
couDCi^tefl  with  the  art  of  brewing.  The  quality  of  the  beer  and  its 
power  of  keeping  not  only  depend  on  the  amount  and  quality  of  the 
mat^irials  used,  but  erjually  as  much  on  the  skill  ami  care  with  which 
the  several  stejis  of  the  o|M*ration  of  brewing  are  carried  out.  The 
composition  of  the  water  used  exerts  a  more  or  less  marked  influence 
on  the  prcxluet.  The  spring  \vati*r  of  Burton-on-Trent  is  well  known 
to  stand  in  high  repute  for  tlie  pale  and  bitter  ales  which  are  now  so 
largely  consumed,  and  it  is  supposetl  that  the  sulpliutc  of  lime  con- 
tained in  it  aids  in  clarifying  and  priKlucinga  bright  and  cle^r  liquid* 

Sev^eral  varieties  of  beer  are  prepared.  The  term  ale  is  applied  to 
that  which  is  made  from  pale  malt*  Vastly  different  qualities  are 
gold  depending  upon  the  amount  of  malt  and  hops  employed :  the 
former  giving  strength  in  alcohol,  the  latter  in  bitterness.  Formerly, 
the  strong  alcoholic  ales  were  chiefly  in  request,  but,  latterly,  the 
popular  taste  ha.s  changed,  and  it  is  now  a  light  bitter  ale  which  is 
lield  in  the  highest  esteem.  This  was  first  especially  prepared  for 
the  Indian  market,  and  hence  the  name  of  Indtan  pak  ale  by  which 
it  is  known  in  addition  to  that  of  bttkr  ale.  Great  care  and  atten- 
tion require  to  be  bestowed  on  the  manutketure  of  this  beverage,  and 
on  account  of  Its  clearness  and  brightness  and  its  delicate  color  and 
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taste^  the  best  materials  only  can  be  employed.  Its  richness  in  the 
aromatic  bitter  principle  of  the  hop  gives  it  it8  prcthrminant  charac- 
ter, biit  at  the  smne  time  whilst  coiitaioint(  a  moderate  ammmt  of 
alcohol  J  the  f|niintity  of  extractive  matter  is  low,  and  fermentation 
has  been  carried  to  an  extent  to  render  it  comparatively  free  from 
sugar.  Porter  is  prcpjircd  fmm,  and  is  deiiendciit  for  it^g  strength 
on,  pale  malt,  but  high-flriwl  malt  is  added  to  commnnicate  color 
and  flavor.  It  h  looke<l  upon  as  more  easy  of  digestion  and  assimi- 
lation timn  ale  of  a  ^x)rrei^ponding  quality.  Stout  constitutes  a  bever- 
age of  the  same  nature  as  porter.  Its  chief  characteristic  is  the  large 
proportion  of  extractive  matter  that  is  present.  What  is  called  TaM' 
don  Cooper  is  generally  uudei^stocxl  to  represent  a  mixture  of  stout 
and  porter,  but  a  distinct  beer  rK^cnipyiug  an  interniediate  jK>sition 
Ix'tweeu  the  two  is  also  brewed  and  sokl  umler  tliis  deno«iinatii>n. 
Beer  contains  the  following  ingredients: 

Water, 

Alcohol, 

8ugar,  dextrin,  and  other  allied  substanceSp 

Nitrogenous  matter, 

Traces  of  fatly  nmtter. 

Aromatic^  bitter,  and  coloring  principleSj 

Saline  matter, 

Variable  quantities  of  carbonic  and  acetic  acids. 

The  alcohol,  sugar  and  its  allies,  and  the  bitter  principle,  form  the" 
csonstituents  which  give  to  l>ecr  its  cliaracteristic  projK^rties, 

The  alcohol  varies  in  different  kinds  of  l>cer  from  1  or  2  to  about 
9  or  10  per  cent,  by  vohime.  The  following  is  the  proportion  ac- 
cording to  tlie  analyses  of  Brande,  the  amount  referring  to  alcohol  of 
the  sp.  gr.  0.825  at  60^  Fahr,,  which  consists  of  H9  {ler  cent,  of 
absolute  ahn>hol  and  11  j>er  cent-  of  water. 

Alcohol,  »p.  f  r.  0  JtSw 
{Mr  c»qU,  \ty  u 

Biirlnn  ale,        . 8.88 

Kdiiiljurgh  file,  . 6,22 

Lund* Hi  ale  (»?orage), 0,20 

Drown  ftout,    .,,.....,     tM 

Lonrlon  porter  (nveraifi^^,  .  ,         ,4.20 

T^ontlon  smrill  beer  (uvernge),  .         .  ...     1.28 

Adopting  mean  numbers,  a  pint  (20  oimces)  of  beer  will  oontaiu 
about  one  ounce  of  alcohol  (Parkes). 


CIDER — PIREY, 


The  amount  of  solid  extractive  matter  derived  from  the  malt 
(chiefly  sugar  and  other  carbohydrates)  varies  from  about  4  to  15 
per  cent-  It  is  lowest  in  the  bitter  and  highest  in  the  strong  and 
sweet  ales  and  ^tout.  Subjoined  are  the  results  of  i^pecial  analyses  of 
certain  beers  for  malt  extract  and  alcohol : 


Malt  vxtmct, 
per  cent. 

Biircl«y  and  Perkins's  London  porter^        .       6.0 

London  porter, 6>8 

Burton  ale, 14.& 

Scotch  ale  (Edinburgh)i      .         .        .         .10.9 


liy 
KflUer. 

HoifoHtnn, 
Kaiser. 


An  imperial  pint  of  good  porter  yields  in  general  about  an  ounce 
and  a  hidf  of  extract  (Brande). 

Beer  is  a  refreshing,  exhilarating,  nutritive,  and,  when  taken  in 
excess^  an  intoxicating  beverage.  Its  nutritive  proprtie?^  arc  due  to 
the  exlnictivc  matter,  c^onsisting  prineipally  of  carliHliyd rates,  which 
it  contains,  and  observation  sufficiently  tci^^tifies  that  beer  which  is 
highly  charged  with  extract  exerts  a  decidcilly  fattening  influence* 
Its  bitter  principle  renders  it  a  stomachic  and  tonic.  A  light  beer 
well  flavored  with  the  hop  is  calculated  to  promote  digestion,  and 
may  be  hx^ked  upon  as  constituting  one  of  the  most  wholesotne  of 
the  alcoholic  class  of  Inwerages.  It  is  not  all,  however,  who  can 
drink  beer  without  experiencing  inconvenience.  In  the  ease  of 
persons  of  a  bilious  t-emperament,  also  with  dyspeptics  and  sometimes 
others,  it  is  apt  to  excite  headache,  heaviness,  and  other  sensations 
which  fall  under  the  jMipnlar  designation  of  "  biliousness."  The 
stronger  Ijeers,  taken  continuously  in  excess,  iuduce  a  full  and 
plethoric  state,  and  are  liable,  particularly  if  conjointxl  with  seden- 
tary habits,  to  result  in  the  accumulation  of  defectively  oxidized 
products,  as  uric  aeid,  etc.,  in  the  systeraj  and  so  lead  to  the  devel- 
opment of  gout. 

CIDER:  PERRY. 

These  form  fermented  beverages  derived  respeetively  from  the 
juice  of  the  apple  and  the  jiear.  Fmit  that  is  not  fit  ibr  eating,  on 
aecount  of  its  acid,  bitter,  or  rough  taste,  may  be  made  use  of  for 
their  manufacture.  The  fnnt  is  ernshed  to  a  pulp,  and  this  is  sub- 
jeeted  to  pressure  for  the  extraction  of  the  juice.     The  amount  of 
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jiiic€  yielded  near!y  equals  half  the  weight  of  the  pulp  employed. 
The  juice  contains  the  elements  required  for  starting  fermentation, 
and  on  exposure  to  air  at  the  appropriate  temperature  the  formation 
uf  aleohol  takes  place,  a  froth  collecting  on  the  surface  and  a  sedi- 
ment subsiding.  This  constitutes  the  most  delicate  part  of  the  ope- 
ration, and  upon  the  manner  in  which  it  is  conductal  depends,  in  a 
great  measure,  the  quality  of  the  product.  If  allowed  to  prot^eed  too 
far,  the  process  passes  into  the  acetone  fermentation,  and  the  liquid 
heconie-s  sour  and  thin,  aud  if  not  tlir  enough  the  pnwluct  is  thick 
aud  unpalatable.  The  fernientatiou,  by  riglits,  should  lead  to  a 
§pontane<:)U8  clariliet\tion.  When  a  pale  prDtluct  is  required  the  pulp 
is  submitted  to  pressure  immediately  after  crushing.  If  the  pulp  be 
left  for  some  Iiours  it  undergoes  a  change,  which  leads  to  a  coloration 
of  the  juice.  The  fruit  sboidd  lie  taken  at  its  maximuru  ricbueas  in 
saocharine  matter,  and  for  this  it  should  be  gathere^l  when  ripe,  and 
afterwards  stored  away  for  a  month  or  six  weeks,  to  allow  it  to 
mature. 

Cider  and  perry  are  closely  analogous  ticpuds,  but  have  a  different 
flavor.  Tlie  frdlowing  reprt^ents  the  percentage  of  spirit  in  the  sam- 
ples that  were  examined  by  Bmnde: 

Alcohol,  t]!.  f  r.  0.0211  It  mp  r^ 
per  cent^  Df  mcuuro. 

Cldor,  highest  average, 9  87 

**       lowest  '« 5.21 

Perry,  ayerago  of  four  aamplef,        .         ♦        .         ,     7.2ti 

In  some  localities  cider  and  perry  are  consume*!  m  the  common 
drink,  taking  the  place  of  beer  el^where.  They  constitute  agree- 
able, wholewme,  and  refreshing  stimulating  beverages  when  in  a  per- 
fectly pound  eonilition.  Their  pronene»8,  however,  to  undergo  the 
acetous  fermentation  renders  it  n<x^\Hsar)'  tliat  they  should  be  drunk 
with  caution,  for  in  a  sour  state  they  are  apt  to  occasion  colic  and 
diuiThopa  with  those  who  are  not  in  the  habit  of  constantly  taking 
them. 

WINE. 


The  terra  wine,  when  employed  without  any  pre6x,  is  understo<i< 
to  sigin'iy  the  fermented  juice  of  the  gnipe.  The  word  has,  however, 
a  broader  signification,  aud  h  applied  to  liquids  generally  that  have 
simply  undergone  the  alcoholic  fcrmentatif>n.     Used  in  this  sense  a 
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prefix  is  attached  to  denote  the  source  of  the  product,  as,  for  instance, 
is  the  case  with  malt  whic,  honey  wine,  orange  wine,  cnrrant  wine, 
itc.  It  i>4  to  the  fermented  juice  of  the  gmpe  ah>ne  that  I  purpose 
at  present  directing  attention. 

Wine  constitutes  a  beverage  that  appears  to  have  been  known 
from  the  earliest  periods  of  histor}\  Until  towards  the  close  of  the 
seventeenth  century  the  chief  of  tlie  wine  consumed  in  England 
M^as  derived  from  France.  In  con.secjnenee  of  the  hostilities  that 
then  broke  out  between  the  two  countries  a  duty  was^  for  a  time, 
imposed  on  Frencli  wines,  of  so  heavy  a  nature  as  to  he  almost  pro- 
hibitory to  their  intrcHluetion.  Pf^litieal  influences  were  now  also 
directed  towards  encouraging  the  importation  and  consumption  of 
port^  and  soon  the  wines  of  Portugal  assnmed  the  place  that  had 
been  previously  occupied  by  tliosc  of  France.  As  regards  slierry, 
this  is  shown  to  have  been  well  know*n  in  England  in  the  seven- 
teenth century^  hy  a  work,  published  in  1619,  entitled  "  Pasq nil's 
Palinodia,  and  his  Progresse  to  the  Tavcrne,  where,  after  the  survey 
of  the  sellar,  you  are  presented  with  a  pleasant  pyntc  of  Poeticall 
Sherry.^*  The  author  extols  sherry,  against  which  '*  no  fier\'  red- 
faced  claret/'  he  says,  can  stand »  Much  of  the  "sack  "  formerly  in 
use  api>ears  to  have  been  sherry,  and  this  is  corroborated  by  the  fol- 
lowing quaint  lines  taken  from  the  above-mentioned  workj  which 
contain  also  an  allusion  to  several  other  drinks  : 

»•  Strofig  Tioop'd  in  boTi<ls  are  here  constrnin'd  to  tarrj, 
Twa  kinsmi'ii  no^re  ttllyde  to  sherry  sack, 
6we**t  MfiUiejo,  und  delieiito  cnniiry, 

WUkh  warniR  I  lie  stfJiniicks  ihwt  digestion  lacke." 

*'The  brolb  wilU  bnrley  sodden, 

Comparer  not  with  tbie  Heker; 
Tbe  drnymftn'jj  booro  is  not  so  cleerei 

And  fojyfpy  ftle  i*  thicker  :  * 

Methi?iglifi  is  iof>  fulaome, 

Cold  cyder  nnd  raw  pnrry, 
And  all  drinks  »tnnd  with  eap  in  bantj,  • 

In  prosence  of  old  shi^rry. 
Then  let  ih  driiike  old  swcket  old  jiacke^  boy&s, 

Whicb  m likes  us  blythe  und  merry.  *^ 

The  im|wrt  duties  have  always  largely  influenced  the  consump- 
tion of  wines,  and  previous  to  1861  no  distinction  was  made  l>et\veen 
the  light  wines  of  France  and  Germany  and  the  strong  wines  of 
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Spain  and  Portugal.  This  Decessarily  told  seriously  in  a  commer- 
cial jKJint  of  view  agaiuftiit  the  furmerj  by  rendering  them  more  ex- 
pensive to  drink  than  the  latter.  From  the  nature  of  the  two  wines 
the  advantage  is  on  the  side  of  tlie  stronger,  as  this  can  only  be 
drunk  in  smaller  quantity,  and  will  therefore  go  further;  antl,  also, 
when  a  bottle  is  opened  its  contents  may  he  gradually  e<^n>uraed, 
instead  of  rec|uinng  to  be  disjwsed  of  quickly  on  aecunnt  of  want  of 
keeping  power,  1861  is  the  date  of  a  new  exa  as  regards  wine  con- 
sumption in  England,  in  txinseipienee  of  Mr.  Gladstone's  altere<l 
tariff";  and  the  duty  now  levied  on  strong  wines  is  2s.  6d.  per  gallon, 
whilst  on  liglit  wines  it  is  only  Is,  All  wines  eontaining  le^s  than 
26  |K*r  eent,  of  proof  spirit  (and  this  will  include  all  naiural  winea, 
that  is  to  say,  wines  whieh  constitute  sini|jly  the  fermented  juice  of 
tlie  grape,  without  any  addition  of  spirit)  are  admitted  at  the  lower 
duty.  If  eontaining  above  26  jxt  eent.  the  wine  is  regarded!  as  be- 
longing to  the  eliLss  of  brand ied  or  fortified  wines,  and  is  charged 
with  the  higher  duty,  the  maximum  strength  allowed!  to  the  etass 
being  42  per  cent,  of  proof  spirit,  whieh  may  be  looked  upon  ad 
fairly  including  all  beverages  that  can  justly  hiv  claim  to  tlie  title  of 
wine.  All  liquids  above  the  42  [ler  cent,  in  strength  are  regarded 
as  falling  within  the  category  of  spirits,  M'hieh  are  taxed  at  a  much 
higher  miv. 

On  aeanint  of  the  free  trade  that  has  l>een  oix^nt'd  out  by  the 
present  duties  on  wines,  a  great  variety  now  finds  its  way  within 
the  reach  of  [versons  of  moderate  means.  These  ditferent  wines  po^ 
sess  very  diiferent  characters  and  proi>erties,  and  the  medical  practi- 
tioner is  constantly  Ixnng  called  u[Mni  to  ail  vise  as  to  which  is  moiat 
suitiible  for  liis  patient  It  is  therefore  necessary  that  he  should  be 
itd^trmeil,  as  a  part  of  his  profes-sional  knowlfHlgOj  upon  the  point — 
indeed,  it  is  seartH?ly  to<)  much  to  say  that  for  tliose  who  practice 
amongst  the  well-to-do  classes^  an  acquaintance  with  the  distinctive 
qualities  4jf  the  various  wines  intro<lucc<l  for  general  use  is  as  esssen- 
tial  to  his  success  as  a  knowledge  of  the  properties  of  the  sevx*ml 
drugs.  The  subjec^t  is  an  extensive  one,  but  I  will  endeavor  to 
give  a  concise  account  in  acseordance  with  the  general  6co|)e  of  thi^j 
work. 


The  starting-jKiint  of  wine  is  the  gnq>e  ;  a  few  words  are  therefore 
necessary  upon  ttie  nature  of  tins  fruit.     It  is  a  succulent  bt-ny, 
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which  13  provided  with  a  thin  but  tough  enveloping  j^tructure  or 
skin,  to  retain  the  central  juicy  substance,  and  pr^erve  it  from  con- 
tact with  tlic  air.  The  skins  arc  found  to  yield  a  considerable 
quantity  of  white  wax  to  btnlint^  alcoluj!,  and  this  material  may  be 
looked  upon  as  evidently  de?*igne*l  to  inipetle  lx»th  the  penetration  of 
water  from  \^ithout  and  the  t^eajjc  of  moisture  from  within.  The 
skins  of  some  gnipes  (white  gra|M^)  are  colorless  or  yellow,  wiiilst  in 
tlie  wise  of  others  (b!a*'k  gni{K's)  they  are  more  or  less  impregnated 
with  a  deep  bhie  coloring  nuiterial.  In  both  varieties  they  contain 
astringent  matter  under  the  form  of  t^annic  acid. 

The  flesliy  part  of  the  grape  consists  of  an  organized  structure- 
namely,  of  a  massr  of  delicate  vehicles,  which  c<:»ntain  the  chief  por- 
tion of  the  juii'C.  Instead,  therefore,  of  the  juice  being  loi>se  or 
free,  and  in  a  position  to  run  out  when  the  grape  is  cut  open,  it  is 
retained  in  these  receptacles,  which  require  to  be  broken  up  in  ortler 
that  it  may  escape  and  be  procured.  Hence  the  treading  that  was 
had  recoui'se  to  in  former  timeSj  and  the  crushing  liy  passing  lx»twt*cn 
rollers  that  is  now  generally  employed,  for  libcmting  the  juice  previ- 
ous to  fermentation. 

The  chief  solid  (Minstituents  of  the  juice  are  sugar,  nitrogenous  mat- 
ter, and  organic  acitls — principally  the  tartaric.  The  two  former  are 
indispensable  to  the  protluetion  of  wine  (the  one  forming  the  ferment- 
ing principle  and  the  cither  the  ferment);  the  latter,  an  important 
accompaniment  iur  the  development  of  vinous  qualities.  The  juice 
contains  no  tannic  acid  or  other  astringent  matter,  and  is  devoid  of 
€?olor  even  in  the  colored  grapes,  with  the  exception  of  the  iiniUki  or 
I  ieiniurter  graj>e,  where  it  possesses  a  purjvlc  color.  Hence,  with  the 
I  exception  named,  although  tlie  grujie  externally  may  be*  deeply 
I  colored,  internally  it  is  colorlc!?^,  or  only  of  a  slightly  yellowish  hue* 
!  The  stones,  in  opposition  to  the  pulp  which  surrounds  them,  are  rich 
I      in  astringent  matter. 

j  As  the  grape-stalks  are  frequently  placed  in  the  fermenting  vat 

I      together  with  the  fruit,  it  may  l>e  mentioned  that  these,  like  the  husks 
[      and  stones,  contain  tannic  acid,  and  thus  help  to  give  astringency  to 

a  wine  prepared  with  their  employment. 
!  There  are  many  conditions  which  influence  the  qualify  of  a  wine* 

I      They  comprisi'  those  relating  to  its  preparation  and  tliose  ci>nnecte<l 
;      with  the  character  of  the  gi*ape.     It  is  not  difficult  to  undei^^tand 

tiuch  must  depc*nd  upon  the  precise  manner  in  which,  and  the 
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couditioDfl  under  which  it^  manufacture  in  all  its  details  is  carried 
out,  and  it  is  equally  easy  to  realize  that  much  roust  al^  dejjend 
upon  the  nature  of  the  article  from  which  it  is  produced.  The 
variety  of  grai>e,  the  |K?riod  at  which  it  is  gathered,  the  soil  upon 
which  it  h  grown,  the  particular  surroundings  of  the  localitr,  tlic 
general  clJmiite  of  the  place,  and  the  climate  peculiar  to  the  year,  all 
tell  «|)ori  the  fruit,  and  must  hence  prfxluc*?  their  inrtucrjee  u[xin  the 
quali^  of  the  wine. 

There  are  many  special  conditioas  l>eIongiug  to  the  gnij>e  which 
cause  a  particular  feature  to  be  given  to  the  wine,  but  the  two  which 
pn^luw  the  mortt  markai  influence  are  the  amotints  of  saccharine  mat- 
t«r  and  of  acid.  Occupying  the  pmition  of  first  importance  is  sugar, 
because  it  is  the  basis  of  fermentation,  and  without  it  there  could  be 
no  prod  net  iou  of  wine.  Now,  the  amount  of  sugar  in  grape-juice 
has  been  found  to  vary  from  about  10  to  30  per  cent,, — a  verj'  marlced 
extent  of  variation  m  will  Ixi  seen.  Whilst  the  fruit  is  in  the  unrifie 
state  the  acidic  abound  and  sugar  is  deficient.  Under  the  intluenc^e 
of  the  light  and  heat  of  the  sun,  as  is  the  caj%e  with  the  ripening  of 
fruit  in  general,  the  .migar  incresises  and  the  acids  diminish ;  and  ac- 
coniing  to  the  extent  of  itiflLieuce  exerted  by  the  sun  so  will  be  the 
amount  of  change  occurring  in  this  direction.  Heuce  it  is  the  grajie 
that  is  grown  in  hot  countries  that  is  the  richest  in  saccharine  matter, 
and  contains  tlie  k*ast  acid.  The  effect  of  diiferent  summers  with 
varying  degrees  of  heat  will  be  readily  understood,  and  it  is  esjKM^i- 
ally  at  the  end  of  summer,  or  when  the  grape  is  ripning,  that  the 
chararter  of  season  produces  the  greatest  influence.  In  the  extreme 
nortlu'i-n  limits  uf  the  growth  of  the  grape  for  wine  pnxluction  a 
great  deal  of  uncertainty,  dej>endent  u|Km  the  temperature,  exists. 
An  excess  of  acid  uutl  dcfi(*rency  of  sugar  are  o^mmon  defects,  and  it 
IB  only  in  some  years  that  the  grapes  sufficiently  ripen  for  giving  ri^e 
to  a  really  satisfactory  product.  The  deficiency  of  sugar  may  be 
easily  counteracted  by  iti<  addition  to  the  juice,  and  this  is  frequently 
done,  but  there  remains  the  excess  of  acid  which  still  tells  in  a 
prijudieial  manner  upon  the  wine.  Quality  and  cjuantity  of  yield, 
it  may  be  remarked,  do  not  ncrt\ssarily  go  together,  for  in  some  yean 
the  quantity  is  great  and  the  f|nality  bad,  whilst  in  others  it  may  be 
the  reverse. 

It  has  been  mentioned  that  the  amount  of  sugar  eontatneil  in  tli€ 
juice  of  graj>GS  grown  under  different  climates  and  during  diflereo 
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ng  varies  from  about  10  to  30  per  cent.  The  amount  of  free 
acid,  retrkoned  as  tartaric  acid,  varies  under  the  same  circuni stances 
from  aWut  0,3  to  1.5  per  cent.  For  ttic  prmluctioii  of  good  wine  it 
h  said  to  be  rei|uisite  that  the  juice  should  contain  not  le^>  than 
alxiut  20  |ier  cent,  of  sugar  and  not  more  than  about  0,5  per  cent,  of 
free  acid. 

From  what  has  been  stated  it  is  apparent,  then,  that  a  warm  and, 
it  may  furtlicr  be  said,  a  dry  summer  is  propitious  to  the  grape  for 
wine  production.  It  will  be  equally  apparent  that  full  ripeness 
should  he  allowed  to  be  attained  so  that  tliere  sliall  he  a  maximum 
of  sugar  an<l  minimum  of  acid.  Tokay  wine,  whieli  is  renowned  for 
its  sweet  and  rich,  full,  wine  flavor,  is  even  prcj>ared  frf>fn  grapes 
that  have  been  allowed  to  remain  u|ion  the  vine  till  overripe,  and 
till  a  t^crtain  amount  of  desiccation  and  thereby  concentration  of  tlie 
juice  has  occurred. 

Some  grapes  possess  a  i>ecnliar  aroma  which  is  communicated  to 
the  wine  made  from  them.  Ordinarily  the  J  nice  of  the  grape  iy  de- 
void of  any  decided  fragrance^  and  the  aroma  of  the  wine  is  developed 
during  the  process  of  fermentation.  In  some  instances,  however, 
and  particularly  in  the  muscat  graj>ej  a  very  decided  aroma  exists 
•which  remains  perceptible  after  the  juice  hius  been  convertetl  into  wine. 


e  first  step  in  the  manufacture  of  wine  after  the  grai»es  have 
gathcrcHl  is  to  crush  them  between  rollers  or  otherwise,  in  order 
that  the  juice  may  be  lil>eratcd.  As  long  as  the  juice  is  contained 
w^iihin  the  gra|x>  it  is  not  observed  to  undergo  fermentation.  ^Vitli 
the  expressetl  juice,  on  the  other  hand,  and  to  tins  the  term  **  mu^t  ^' 
is  applied,  fermentation  soon  sets  in  under  exposure  to  an  appropri- 
ate terajwrature.  No  ferment  is  requireil  to  be  added;  the  nitrogen- 
pus  matter  present  supplies  what  is  wanted  ftir  starting  the  change 

soon  as  it  is  brought  into  contact  with  the  atmosphere.  It  is 
evidently  the  exclusion  of  air  by  the  skin  which  prevents  fermenta- 
tion from  rkcc-urring  whilst  the  juice  is  a^ntatncd  within  the  fruit. 

The  process  of  crushing  having  lxK?!n  accomplished,  the  juice  is 
either  at  once  expressed  and  fermented  ah:)ne,  or  else  the  whole  is 
fermented  together  for  awhile^  and  then  expression  performed.  In 
tlie  former  case,  whether  black  or  wliite  grapes  are  used,  a  nou- 
eolored  and  non-astringent  product  is  the  result.  In  the  latter  case, 
astringent  matter  is  taken  np  from  the  skins  and  stones,,  and  from  the 
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stalks  also  when  these  are  present.  Coloring  matter  likewise  is  i 
solved  out  so  as  to  produce  a  dark-colored  wine,  when  colored  grapes 
have  been  employed.  The  color  of  ihe  liquid  becomes  more  tntenj^ 
as  fermentation  proceeds,  on  accimnt  of  the  solvent  power  which  is 
enjoyed  by  alcohol  and  an  acid.  Whilst  the  watery  juice  impreg- 
nated li^ith  its  acid  fall^  to  touch  the  etiloring  matter,  directly  alcohol 
is  present  it  is  taken  up,  and  \dth  it  also  astringent  matter ;  for  the 
tanDiQ  and  coloring  matter  in  this  respect  behave  alike^  and  so  iar 
go  together  that,  as  a  rule,  the  dee^ier  the  color  the  rougher  the 
flavor.  When  contact  with  the  skins*  has  been  sufficiently  prolonged 
for  the  desired  c^lor  and  astringcncy  to  be  communicated  to  the 
w*ine,  the  fermented  liquor  is  separated  from  the  "  tnark  "  by  expres- 
sion. The  *'  mark  **  or  express«Hl  residue  Sitill  contains  a  quantity  of 
coloring  nmtter  and  other  vinous  sulj?^taniX!S,  and  sometimes*  a  kind 
of  »ham  wine  is  made  from  it  by  mixing  it  with  a  solution  of  glucose 
and  allowing  fermentation  to  occur. 

The  fermenting  Mage  varies  in  duration  according  to  the  prevail- 
ing tem[)erature.  In  warm  localities  it  may  be  over  in  two  or  three 
days,  wiiilst  in  colder  districts  it  may  last  consiilerahly  longer.  As 
it  coramences,  the  "  must'*  Ijecomes  more  turliid  than  it  was  originally, 
and  apj>ears  to  lie  in  motion  from  the  ascent  of  the  little  bubbla^  of 
carbonic  acid  gas  that  are  generated.  The  temperature  of  the  liquid 
rises  and  a  froth  collects  on  the  surface  due  to  the  escaping  gas. 
After  it  has  attained  its  maximum  activity,  and  has  lH?gun  in  dimin- 
ish, the  contents  of  the  fermenting  vat  require  to  be  stirred  up  so 
that  all  the  elements  may  l>e  brought  into  contact  afresh.  Doubtless, 
the  general  custom  now  is  to  efti'ct  this  by  means  of  a  mechanical 
contrivance,  but  formerly  the  revolting  practice  prevailed  of  men  in 
a  nakt*d  state  entering  the  vats  ftir  the  purpose,  an*l  it  wai*  thought 
that  the  temperature  of  the  body  wa.s  useful  in  promoting  fermenta- 
tion. It  is  stated  that  several  men  thus  empiayed  have  been  killed 
by  the  carbonic  acid  that  has  been  given  off  from  the  liquid  and 
accumulate*!  aljove  its  surface. 

The  character  of  the  wine  is  much  influenced  by  the  temperature 
at  which  fermentation  takes  place,  and  this  is  allowed  to  remain  de- 
pendent on  that  which  happens  to  belong  to  the  locality  and  season^ 
Hence  in  part  is  due  the  variation  in  the  wines  of  different  c<Mu»trio 
jind  years. 

Active  fermentation,  for  instance,  at  a  high  teraperature,  leads  to 
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a  disappearance  of  sugar  before  time  has  been  perniiitol  for  the  de- 

velo|iment  of  bouquet  aud  flavor.  The  vinous  elements  have  been 
exliaust<^4l  or  destroy e<l,  ami  the  revolting  wine  is  tliin  and  poor,  and 
becomo^s  qiuekly  matured.  This  uj^pt^ar^  to  account  for  the  cu&tum 
that  has  arisen  of  *' fortify iug,*' or  adding  spirit  to  wine,  in  hot 
countries  as  vSpain,  Portugal,  Madeira,  and  the  Cape.  It  is  well 
known  that  the  wines  which  we  receive  from  these  couutrie??  are  in 
a  "  fortifie*l  '*  state,  whilsft  tliose  derived  from  «x>oler  countries;,  as 
Fraut^e,  Germany,  &e.,  contain  no  added  s^pirit,  and  thereibre  cou- 
s^titute  *^  uatunil  "  wines.  lu  the  former^  after  the  fermcntatifai  has 
advance<l  to  a  certain  pitint,  the  spirit  is  added  U*  clieck  its  furtlier 
pn*grc^s,  before  the  san-harine  matter  is  wholly  destroyed.  Through 
tlic  sacc  harine  and  extractive  matters  thus  left  the  wine  jws^^csse^  a 
l>c_Kly  and  fruitiness  which  would  have  been  lost  had  fermentation 
been  allowed  to  continue  undisturbed  ;  and  out  of  such  body  and 
fruitiness  are  generated  those  estecnicd  vinous  qualities  which  become 
slowly  developed  as  the  liquid  matures. 

In  France,  Germany,  Hungary,  &c.,  where  a  cooler  climate  pre- 
vails, fcr  men  tat  ion  occui*s  with  less  rapidity,  and  L<  allowed  tt>  pro- 
ceed until  it  conies  to  a  spontaneous  termination.  Here,  then,  the 
transformation  of  sacTliariue  matter  is  |K'rmitted  to  go  on  until  it  is 
quite  or  nearly  lost,  and,  in  consequence,  there  is  prmlueed  a  tlrier 
or  less  fruity  wine,  aud  one  which  takes  h^s  time  to  mature.  With 
wines  of  thin  class  also  a  stronger  bouquet  or  aroma  is  ilcvclo|>cd, 
either  as  a  result  simply  of  the  slower  fermentation  or  of  the  more 
acid  quality  of  the  grape »  for  it  has  l)cen  suggested  that  the  free  aci<l 
probably  exerts  some  influence  over  the  prixluctiou  of  the  aroma. 

The  wines  of  the  Rhine  and  Maselle  districts,  which  are  amongst 
the  most  nortliern  of  wine-producing  localities,  are  particularly 
characterized,  it  may  be  rcmarkc<l,  by  the  amount  of  aroma  they 
pOBBCSS^  Althongh  fermeutatiim  lias  been  allowecl  to  exhaust  the 
eaoeharine  matter,  the  amount  of  alcohol  pn>dueetl  doe«  not  ne^u-ly 
equal  that  found  in  the  ^*  fortjfie<l  "  wines.  It  suffices  for  preserv- 
ing the  wine  in  closed  casks  arid  buttles,  but  not  for  giving  it  the 
power  enjoyed  by  the  other  kind  of  keeping  without  turning  bad 
under  exposure  to  air. 

Should  the  temj^crature  hapjien  to  be  too  low  for  fermentation  to 
proceed  with  proper  activity,  a  wine  devoid  of  lasting  projx^rties 
will  be  produced* 
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Although  it  is  evident  that  the  sorrounding  temjxjrature  during 
the  period  of  fermentation  plays  suth  an  itni>ortaiit  part  in  deter- 
mining tlie  t|uality  of  the  wine,  yet  it  diies  not  seem  that  artificial 
measures  are  yet  had  ref»ourse  to  for  rendering  the  pnx^^ss,  as  it 
easily  might  be  rendered,  independent  of  the  local  conditions  that 
may  happen  to  prevail. 

As  fermentation  dirainislies  in  activity,  the  licpud,  wliich  at  first, 
as  previously  mentioned,  lxK»ame  more  turbid,  begins  to  grow 
clearer  by  throwing  down  a  stnliment  caUed  **  /f€«,*'  consisting  of 
portions  of  the  ferment  and  other  organic  suWtanees  combincil  with 
cream  i»f  tartar,  the  amnnnt  of  the  latter,  on  aecount  of  its  t^paring 
solnbility  in  spirit,  varying  with  the  amount  of  alcohol  present.  It 
IS  now  drawn  off  from  the  *^  ke^  '*  into  ctisks,  to  prevent  the  acetouflj 
fermentation  setting  in.  Here  vinon.s  fermentation  still  CDntinuefli 
slowly,  and  more  sediment,  of  the  same  nature  as  before,  subsides ; 
the  cream  of  tartar  Imlonging  to  it  being  thrown  down  in  a  crystal- 
line form,  and  eon-stituting  what  is  known  as  ''argol.'^  Again  the 
wine  is  remove<l  from  the  sediment,  and  transferr«l  to  other  casks; 
and  the  process  is  rei>eated,  it  may  be,  two  or  three  times  more. 
Much  depends  u[>on  the  care  and  attention  }>estowed  ni>on  these 
rac^kings  of  tlie  wine  during  ttie  first  year  ;  and  another  jxunt  that 
requires  to  be  equally  looked  after  is  keeping  the  casks  constantly 
filled  up,  to  c-omjjensate  for  the  loss  by  soakage  through  the  wo^^d 
and  evaporation  that  is  going  on,  and  prevent  an  empty  space' 
existing  within.  The  wine  during  this  storage  is  undergoing 
changes  which  result  in  the  ultimate  devehipment,  as  maturation 
al'terwards  slowly  progresses,  of  its  special  flavor,  bouquet,  aind  , 
other  vinouR  properties. 

It  is  a  crmimon  |iracticc  to  burn  a  brimstone  match  in  the  empty 
cask  into  which  tlie  wine  is  to  be  tmnslerral,  with  the  view  of  ex- 
erting a  pn»servat!ve  influence. 

As  a  finishing  operation,  the  wine  is  usually  subjected  to  the  pro- 
cess of*\finin(/J*  This  is  eifei't^Hl  by  adding  an  agent  like  isinglass,^ 
or  the  white  of  egg,  which  undcrgiR-s  prmpitation  by  the  aelirm 
the  wine,  and  leads  to  the  fius[M?ndetl  fine  particles  being  entangled 
and  mrritnl  down.  Wine  thus  clarifii^l  is  not  only,  from  its  clear 
ness  and  brightness,  rendered  niori-  pleasing  to  the  eye,  but  by  tlw 
aepamtion  of  the  floating  extraneous  matter  placed  in  a  couditioa 
for  keeping  better. 
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Sparkling  wines  require  to  be  subjeckKl  to  a  further  process  to 
give  theni  their  etlerveseing  character,  which  is  due  to  carbonic  acid 
dii^.solvetl  ami  rotaincil  under  pre.ssure.  The  wiue  Is  firi^t  fcruieutcd 
in  the  nsiitil  way^  anil  having  brcc^nie  briji^lit  and  clear  by  the  flil- 
lowing  epring,  is  put  into  Ixjttkvs,  and  dosed  with  a  conceutmted 
solution  of  sugar.  This  lemh  to  a  second  fermentation,  during 
which  the  wine  throws  down  a  further  sediment  tliat  is  collected  at 
tlie  ne<.'k  of  the  bottle,  the  liottlcti  being  inverted  for  the  purpcjse. 
By  a  process  which  is  called  '*  disgorging  "  the  sediment  is  i>eT- 
mitteci  to  be  blown  off,  and  the  bottles  arc  finally  ctjrked  and 
^vired,  and,  after  the  lapse  of  a  little  time,  the  wine  beconieti  ready 
for  use. 

Wine  consists  of  numerous  component  principles,  some  of  which 
are  derived  directly  from  the  gnipe,  others  from  prwlucts  of  fermen- 
tation, wdnle  others  spring  from  the  sub'^etpicut  changes  wliich  occur 
during  the  process  of  niatnratiim.  Apart  from  water,  tfie  following 
may  be  enumerated  as  constituting  those  upon  which  its  character- 
istic properties  depend. 

Aleohob 

Sugar, 

Coloring  matter, 

Astringent  matter^ 

Extractive  matter, 

Acids, 

Volatile  oils  and  ethereal  products. 

Something  will  be  said  regarding  each  of  these  constituents,  but 
too  much  importance  must  not  be  attached  to  a  knowledge  of  the 
chemical  composition  of  w^ine.  It  is  true  the  predominant  qualities 
are  dejiendcnt  upon  the  relative  proportion  in  which  the  res|KH'tive 
constituents  exist,  but  a  knowle<lge  of  chemical  cvmiposition  alone 
will  not  serve  as  a  basis  upon  which  to  estimate  the  value  of  a  wine. 
The  palate  and  stomacli  afford  the  only  true  criterion  in  the  matter. 
There  may  be  all  the  difference  Ijctween  a  jjalatable  and  unpalatalde, 
and  a  wholesome  and  unwholesome  wine,  and  chemistry  shall  fail  in 
jMjinting  it  out.  Again,  however  satisfaetnry  the  composition  arconl- 
ing  to  the  figures  obtained  by  the  analyst,  Ids  result  is  utterly  worth- 
less if  unef>n firmed  By  the  living  laboratory. 

Indeed,  although  chemistry  displays  the  existence  of  a  nQmlJ^e^  of 
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constituents  in  wine^  yet  it  may  be  considered  that  in  its  action  upon 
the  iiystem  we  have  not  to  deal  with  the  effects  of  its  indepenilent 
principles,  but  with  a  liquid  in  which  the  ingredient^  should  l>e  so 
anial^raatcHl,  ineorporatctly  or  blended  together  as  to  make  a  homo- 
geneous whole.  For  instancCj  if  we  look  to  alcohol,  which  forms  the 
mfM  active  component*  the  cff'wts  of  a  certaiu  amount  of  this  princi- 
ple as  it  is  contained  in  wine  are  not  identical  with  those  of  the  same 
amount  diluted  to  an  equal  extent  with  water.  The  alcohol  appean 
to  become  blended  with  the  other  intj^rcdicnts,  and  in  thin  state  to 
exert  a  somewhat  nuMliiicd  action  upon  the  system.  One  of  the  ad- 
vantages, and  perha[)s  the  chief,  which  wine  derives  from  keeping  is 
probably  attribotalile  to  tliis  blending  of  its  constituents.  It  is  well 
known  to  acquire  a  unifcrmity  of  flavor  hy  a^rc,  in  contradistinction 
to  the  crufle  character  and  mixc<l  tastes  Ixiloujrin^  to  it  in  a  new  state. 
Even  made-up  wine  may,  in  the  course  of  time,  lose  much  of  its  per- 
nicious nature,  and  become  passable  by  acfpuring  an  amalg^araated 
cfjndition. 

AleohoL — This  forms  the  most  prominent  constituent  of  wine, 
l>eing  that  which  gives  to  the  liquid  its  intoxicating  properties. 
Without  implying  that  tlie  value  of  a  wine  is  pnjportinnatc  to  its 
amount  J  it  must  he  looked  upon  as  the  most  important  constituent, 
being  that  whicli  is  the  source  of  its  keeping  power. 

It  is  the  special  ohjcn-t  of  termcntatiou  Uj  pnwluce  this  principle^ 
and  unites  added  during  the  prepamtion  of  the  wine  its  amount  is 
dcjx*ndent  on  that  of  the  sugar  primarily  coutaine<l  in  the  fermenting 
liquid.  One  atom  of  gnipe-^ugar  is  resolved  into  two  atoms  of  alco- 
hol and  two  of  carbonic  acid  (new  notation),  and  the  formula?  show 
that  from  180  parts,  by  weight,  of  dry  grape-sugar,  92  juarts  of  alco- 
hol are  prtMbict^l,  In  other  w^ords,  for  every  two  parts  of  sugar 
about  one  of  alcohol  is  obtained. 

With  this  information  it  is  easy  to  determine  what  should  ch)U- 
stitutc  the  range  of  alcohol ir  strength  of  a  natunil  wine,  Now, 
gra|Hvjiiicc,  as  has  Ix^en  previously  luentioued,  is  found  to  contain 
froui  10  to  30  per  ci^nt.  of  sugar,  and  this,  supposing  all  the  sugsir 
to  undergo  the  fermentation  metamorphof^is,  and  none  of  the  alcf>bol 
to  have  been  h>st,  will  give  an  aleoliolic  strength  of  from  (about) 
5  to  15  per  cent,,  which  corresfjonds  with  aUjut  10  to  30  per  eeni. 
of  proof  spirit.  Theoreticatly,  therefore,  a  natural  wine  should  not 
contain  more  than  30  per  cent,  of  proof  spirit,  but,  practically,  it 


WINE. 


877 


will  not  contain  so  much ;  for,  apart  from  tlie  question  of  the  whole 
of  the  sugar  being  transformed  in  the  one  direction  only,  there  nui.st 
needs  be  a  hjes  of  ak-ohol  by  evapimtion  durint^  fermentaHon,  and 
more  Df  alcohol  than  of  water,  on  aceount  of  the  grciiter  volatility  of 
the  former. 

Natural  wine,  in  fiict,  rarely  contains  more  than  22  per  cent,  by 
volume  of  pnxjf  s^pint.  The  on li nary  range  h  from  18  to  22  per 
cent.  The  maximum  strength  allowed  by  tlie  English  Govenmient 
for  the  lower  rate  of  import  duty  is  2G  per  cent,,  and  this,  it  may  be 
considered,  is  Huffieiently  high  to  include  all  natural  wines.  Indeed, 
indejK^ndcntJj^  of  the  amount  of  gaceharine  matter  in  tlie  jniee,  the 
extent  of  alcoholic  strength  is  limited  by  the  action  of  the  alcohol 
generated,  for  directly  a  certain  quantity  is  prespnt  a  check  is  put 
upon  the  further  progrci^s  of  fermeutatioUj  and  the  excess  of  sugar 
remains  uufermenteil.  Thus,  although  the  juioe  might  have  been 
artificially  swe4?tenefl  by  the  addition  of  sugar,  or  the  percentage  of 
sugar  increased  by  the  partial  dt^iccation  of  the  gnipes  or  evapora- 
tion of  the  juiecj  only  a  limited  alcohol ie  strength  can  Ix^  attained  as 
the  result  of  fermentatiou  alone.  It  may  further  be  remark tn^l  that 
as  tlie  presence  of  a  certain  quantity  of  alcohol  puts  a  stop  to  the 
progress  of  fermentation,  so  does  sugsn*  lx?yond  a  certain  pro|>ortiou 
interfere  with  its  commencenieut.  There  is  a  limit,  in  other  word.% 
to  the  strength  of  a  sjiccharine  lii|uid  that  mn  be  thrown  into  fer- 
mentation. 

There  is  another  class  of  wine,  in  relation  to  alcoholic  strength, 
met  with  in  c<immen:e.  The  class  includes  such  wines  as  port, 
fthern^  Madeira,  Ac,  which  contain  a  larger  amouut  of  spirit  than 
could  naturally  arise  from  fermentation.  They  constitute  the  pro- 
duce of  the  warmer  wine-producing  countries,  and  spirit  is  added 
after  fermentation  has  procet»ded  to  a  certain  point,  to  stop  further 
change  and  give  tlie  wine  a  preserving  power.  The  average  strength 
of  these  '*  fortified"  wines  is  about  34  or  36  per  cent,  of  proof  spirit. 
Anything  containing  over  26  per  cent,  is  regardtMl  by  the  English 
Government,  and,  in  reality,  may  Ijc  fairly  looketl  ujw>n,  as  having 
been  fortified.  The  imiK>rt  duty  charged  is,  accordingly,  at  a  higher 
rate,  and  the  maximum  strength  fixtnl  to  include  all  liquids  that  can 
jastly  claim  the  title  of  wine  is  42  per  vvtiL 

The  relative  average  strength  of  natural  and  fortified  wines  may, 
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thcrefom,  be  represent^  by  statiwg  that  the  former  coDtainfi  aboat 
one-fifth,  and  the  latter  one-third  of  its  bulk  of  proof  spirit. 

By  keeping  in  cask  wine  increases  in  alcoholic  strength,  which  is 
aecountetl  fur  by  wood  being  more  easily  i)enetrate<l  by  water  thiin 
by  alcolioK  It  thus  happens  that  water  is  la'^t  by  evaporation  from 
the  outside  of  the  etisk  in  larger  quantity  tJian  the  alcohol,  and  the 
wine  in  left  in  a  more  concentrated  condition. 

The  amount  of  alcohol  in  wine  is  ascertained  by  distilling  over — 
Bay  half— from  a  given  qnantity,  adding  distilled  water  to  the  dis- 
tillate to  make  it  equal  in  meaiiure  the  wine  employed,  and  then 
taking  the  sp.  gr,  from  which  may  be  learnal,  by  the  tables  thnt 
have  Jx'cn  framed,  the  percentage  of  alcohol  present, 

8uf/ar. — The  amount  rtf  sugar  contained  in  wine  will  depend  upon 
the  extent  to  wJiidi  fermentation  is  carried.  In  natural  thoroughly 
fermented  wines,  a»  claret^  Burgundy,  hock,  &c.,  there  may  be  aone^ 
or,  if  any,  the  quantity  is  very  small .  In  fbrtifietl  wines,  as  port, 
sherry,  Madeira,  &e.,  more  or  less  sugar  jb  usually  found  on  account 
of  fermentation  having  been  artificially  cheeked  in  the  manner  al- 
ready explaineiL  As  tliese  wines  are  kept  the  sugar  undergoes  a 
gradual  diminution  in  amount  from  scmie  kind  of  metamorph<isis 
owurring  that  is  unattended  with  any  visible  evidence  of  fermenta- 
tion. There  are  dry  sherries  to  !x'  met  with  that  are  free  fn>m 
sugar.  In  some  wines  the  quantity  of  sugar  may  amount  to  as 
much  as  20  )jer  cent,,  or  even  more.  Tokay,  Constantia,  Malmsey, 
Lachryma  Christi,  Tent,  and  Malaga  are  wines  charactcri/x?d  by  the 
quality  of  swet*tness. 

(Johrhif/  7)ud{n\ — ^ Wines,  as  is  well  known,  present  very  different 
colors,  passing  from  an  almost  colorless  state  through  various  shades 
of  yellow  and  lirown,  on  the  une  baud  ;  and  violet,  or  a  mixture  of 
Tvil  and  blue,  on  the  i>ther.  The  eoioring  matter  enconntere<l  is  not 
generated  during  fermentation,  but  derived  from  the  grape.  With 
the  exi*eption  of  tlie  teinturier  grape  the  juice  is  colorless,  or  only 
very  slightly  yellowish.  Wine,  therefore,  prepared  from  the  juice 
alone,  with  the  exception  named,  no  matter  whether  white  or  black 
grapes  have  been  employed,  is  in  a  corres|K)nding  state.  It  is  not 
exactly  coku*less,  but  nearly  so.  It  ha>!,  however,  in  common  with 
vegetable  matter  generally,  a  tendency  to  become  yellowish  or  brown- 
ish  under  exposure  to  air. 

The  eoloreil  wines  derive  their  color  fmm  the  coloring 
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residing  in  the  skin  of  the  grape,  and  this  is  of  two  kiiuls,  yellow  or 
rather  yellowish-brown,  and  blue.  The  skin  of  the  white  grape  fer- 
mented with  the  juice  givers  the  ('oh>r  to  the  yellow  or  brown  varie- 
ties of  wine;  and  that  of  the  black  grape,  to  the  red  varieties.  In 
the  latter  case  the  color  is  esstuitially  or  primarily  blue,  but,  like 
other  kinds  of  vegetable  blue,  it  is  redden  til  by,  and  in  propt^rtion 
to,  the  a<id  present.  In  the  grajK^  even,  it  is  re<l,  whilst  the  Fruit 
is  in  an  acid  and  unripe  state,  but  beeomci?  blue  its  ripening  occurs, 
and  the  acid  diminishes.  It  is  well  known  that  as  the  grapes  be- 
come s%veet  the  depth  of  blue  color  increases. 

The  skins  being  allowed  to  reuiaiti  in  contact  with  the  juice,  the 
coloring  matter  is  extracted  during  the  process  of  fermentation.  It 
hap|»ens,  whilst  resisting  solution  in  a  watery  liquid  impregnated 
with  au  acid,  as,  for  instanct*,  the  juice  of  the  fruit,  to  be  very  solu- 
ble in  the  presence  of  alcohol  with  the  acid.  Thus  as  fermentation 
proceeds,  and  alcohol  becomes  developed,  more  and  more  of  it  is 
tnken  uj>. 

Colored  %vines  are  obser^T^d  to  l^ecome  paler  as  their  age  increases. 
A  deeply  colored  port,  for  example,  assumes  in  the  course  of  time  a 
tawny  color,  and  ultimately,  even,  an  alnnist  colorless  state.  In  pro- 
portion as  the  loss  of  color  occurs,  a  ct>lore<^l  crust  accumulates.  The 
coloring  and  astringent  matters,  in  fact,  gradually  become  insoluble, 
and  are  depositeil  together  as  the  change  slowly  progresses. 

Coloring  matters  are  sometimes  employed  to  deepen  or  change  the 
tint  of  wines.  In  Spain  ww^f,  which  has  been  reduced  by  heat  to 
the  eiDnsistenee  of  treacle,  forms  an  article  used  to  deepen  the  color  of 
eherr^\  Pale  wines  also  frequently  deriv^e  a  certain  amount  of  color 
fi'om  the  oak  casks  in  whicli  they  nre  kept.  The  color  of  port  Is  said 
to  be  Hometimf.'i^  deeiH'ncxl  artificially. 

AMringail  mo/Zt^r.— The  astringent  matter  of  wine  consists  of  tan- 
nic acid.  Wines  prepared  frcmi  the  juice  of  the  grajw  only  possess 
no  astringency,  on  account  of  the  juice  being  devoid  of  tannic  acid. 
Tannic  acid,  however,  exists  in  the  skins,  stones,  and  stalks  of  grajoes, 
and  from  tht^e  sourtx^s  its  prtisenee  in  wine  originates.  The  astrin- 
gent and  coloring  matters  of  wine  are  found  to  be  ch>sely  analogous  in 
their  relations,  and  to  accompany  each  other;  so  that  the  deeper  the 
color  of  a  wine,  the  rougher  generally  in  taste  is  it  as  well.  They 
also  deposited  together  under  the  form  of  crust,  and  as  the  wine 
mes  paler  it  likewise  loses  correspondingly  in  astringent  flavor. 
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^  tlie  deposit  takes  place  in  the  shape  of  thin  Blmr  flakes, 
rlueh,  floating  io  the  frine,  produce  what  is  knovn  as  '^beGFtrittg/' 
£MiraeUwe  maU^r, — ^Besid^s  ^ugar,  and  eolaring  and  aalringcnt  mat^ 


ters,  there  are 


nnkaown  solid  organic 


and  the 


whole  groQped  together,  under  the  term  ^^  cxtraeiivm,"  nompriae  what 
tf  known  a»  forming  the  "  body  ^'  of  wine.  When  the  aoMKiDt  of 
aolid  matter  is  large  it  m  principallj  owing  to  the  presence  of  sugar. 

It  may  be  mentioned  here  that  glycerin  appears  to  eoogtitute  a 
prodact  of  fermentatioD,  and  to  form  one  of  the  ocm^neDts  of  wiae« 

Acids. — The  acidity  of  wine  is  chiefly  due  to  tartaric  acid  and  the 
acid  tartrate  of  pita^h^  or  cream  of  tartar,  but  there  are  various  other 
acid^i^  fixed  and  volatile,  presc^nt.  The  acida  diaooverable  are  in  part 
derived  from  those  eoDtaiued  in  the  iruit^and  in  part  generated  dur- 
ing and  after  fermeutation.  Wine  tliat  is  too  acid  to  be  agreeable 
may  be  looked  upon  as  unsuitable  for  driokingy  but,  at  the  same 
time,  it  in  to  be  remarked  that  taste  affords  no  true  measure  of  the 
anioimt  of  acid  present,  for  the  sourness  pertjeivetl  may  depen<l  either 
upon  an  excess  of  acid  or- a  deficiency  of  "  body**  (extractive  matter), 
which  hai?  the  effect  of  covering  or  eoncealtiig  the  impresaion  of 
aridity  ujxm  the  palate. 

The  amount  of  acid  is  found,  by  chemiwil  examination,  to  be  least 
ill  {^hcrr}'  and  j>ort  wines,  and  rooet  in  Moeelle  and  Rhine  wine,  or 
h<xrk.  In  the  wine  produced  by  northern  localities  undue  acidity  is 
a  otmmion  defect,  on  acx'nunt  of  the  heat  lx»ing  insufficient  for  a  full 
riiHnirig  of  the  grap.  The  following,  according  to  the  appendix  in 
Dr.  Bcnce  JoneH'^  translation  of  Mulder's  work  on  the  **  Chemistry 
of  \Mnc*i,'*  is  the  order  of  ncidity  of  the  subjoined  varieties : 

Order  of  aeddittf  in  an  intrtosln^  ratia, 

8berry, 
Port, 

Champagne, 
Claret. 

Burgundy, 
Madeira, 

Rhine  wine  (Hock), 

VolaHle  oil  ami  dkereal  product, — These  constitute  the  sonrce  of 
the  bouquet  or  aroma  of  wine,  and  are  most  prominent  in  the  pro- 
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dactions  of  the  cooler  climates.  It  is  these,  also,  which  give  the 
most  marked  distinctive  character  to  wine,  sind  they  doubtless  con- 
tribute to  prfKluce  a  pc^rtion  of  its  exhilarating  effect,  for  the  cxliik- 
rating  properties  of  a  given  quantity  of  wine  cannot  be  wholly  ac- 
counted for  by  the  amount  of  alcohol  it  contains^  The  quality  and 
value,  indeed,  of  wnne  are  mor6  determined  by  these  ingredients  than 
by  the  proportion  of  alcohol.  They  are  partly,  in  some  in.'^tances, 
derived  directly  from  the  grape,  besides  being  developed  during  fer- 
mentation and  the  subsequent  process  of  maturation.  It  is  known 
that  acids  and  alcohols  react  upon  each  other,  and  give  rise  to  the 
prmkiction  of  an  ether.  Now,  these  elenient«t  exist  in  win*?,  and  an 
ethereal  product  is  obtainable  by  distillation,  to  which  Liebig  ami 
Pelouze  have  applied  the  term  "ccnanthic  ether." 

Attention  will  now  be  directed  to  the  distinctive  characters  of  the 
diffei^cnt  wines  that  reach  this  coujitiy.  They  are  generally  named 
atler  the  hxtility  of  their  production,  and   are  most  conveniently 

IgrouixHl  under  the  head  of  the  country  yielding  them.  The  wines 
of  each  country  have  s|>ecial  features  of  their  own  sufficiently  marked 
to  enable  an  ex|>erienced  |N:rson  readily  to  recognize  them.    First  of 

^  all^  it  may  be  mcntionetl  that,  ai?  regards  their  prominent  qualities, 
the  following  varieties  may  be  enumerated : 

Natural,  or  light, 

Fortified,  or  strong, 

Red, 

White, 

Bwt;et,  or  fruity, 

Dry,  or  thoroughly  fermented, 

Fulbbodied, 

Thin, 

Acidulous, 

Astringent, 

Hparkling. 


French  Wines. — The  natural  wines  of  France,  which  formerly 
constituted  the  principal  wine  consumed  in  England,  and  which  from 
political  consitlerations  were  for  a  considerable  time  di.Hplacetl  by  the 
fortified  winea  of  Portugal,  have  been  latterly  advancing  into  more 
general  use  amongst  us,  especially  since  the  alteration  of  the  import 


88S 


ALIMENTARY    SI7BSTANCR8. 


doty  in  1861.  Clarets,  Burgurulies,  and  Champagnes  are  prcKluc- 
tions  of  France  with  wlucli  every  one  is  af-quriinted.  Besides  these 
Batumi  wine8,  a  strong  or  fortified  wine  (Roussillon  h  an  example) 
is  prcxlueed  in  the  Sonth  of  France,  whicli  approximates  in  character 
to  the  wines  of  Portugal. 

ClardJi  arc  derived  from  tlie  Bonlkiux  district*  Both  red  and 
white  wines  are  met  with.  The  rcil  comprise  such  tis  Lafitte^  Jjaiour, 
La  Bme,  MargaHx,  MohIou^  PauiUac^  SL  JuUeii^  SL  EmUion,  Midoc^ 
<&e. ;  the  white,  i^nch  as  Santernr^  Vin-fk-Gmvef  Barsae,  and  an  ex- 
ceed ingty  choice  production,  the  ChSteau  tV  Yquem.  Clarets  contain 
no  addcil  spirit.  Their  alcoholic  strength  avemges  from  18  to  20 
per  cent,  of  proc^f  spirit.  Being  fully  fermentctl,  th€*y  are  rendered 
nnjre  or  less  free  from  su^r,  and  constitute,  therefoi'e,  dry  w^inc^. 
They  are  light,  agreeable,  and  refreshing  to  drink,  have  a  delicate 
fragrant  odor,  and  a  slightly  rough  or  astringent  taste,  M^ithout,  in 
good  wine,  any  unpleasant  aeitlity.  The  white  wines  of  the  Bordeaux 
class,  like  white  wines  gcnenilly,  are  finer  flavorcil,  and  have  a  more 
delicate  perfume  and  less  astringency  than  the  reth  The  CliAteaa 
d'Yqueni,  particularly,  is  a  choice,  full-flavored  w^ine,  with  an  extra 
luscious  eliurncter,  due  to  the  richness  of  the  grape,  which  is  not 
gathered  until  after  attaining  thorough  rij>eness,  in  saeehariQe 
matter. 

With  the  moderately  exhilarating,  and  the  other  properties  that 
the  clarets  jwj^sess,  they  form  an  exceedingly  valuable  kind  of  gtira- 
ulant,  h«»tli  for  the  healthy  and  the  siek.  There  is  scarcely  any  cod- 
dit!f>n  in  which  they  are  calculated  to  disagree.  They  form  a  most 
gnitable  beverage  for  pc^rsoi»s  of  a  gouty  or  rheumatic  disposition, 
and  also  for  the  dyspeptic.  It  may  be  sxitd  that  they  are  not  prone 
to  turn  sour  upon  the  stomach  themselves,  nor  to  cause  other  articles 
to  lH?fomc  sour;  neitficr  do  they  provoke  headac*he  or  derangement 
in  those  w^ho  ai'e  subject  to  bilious  disorders. 

BuffpuitHrj^  are  dcrivcil  froai  the  soiuhern  districts  of  the  central 
parts  of  Frunce^that  portion  of  France,  it  may  be  said,  which  is 
jntjst  propitious  to  the  growth  of  tlte  grape.  As  with  Bortleaux 
wine  so  with  Burgundy,  both  red  and  white  varieties  are  prodmxMl, 
Of  the  nxl,  (Jon  de  Votujeoty  0iamhtTtin^  JRotnanic^  Vol  nay,  Pom- 
mardj  Bemtn^^f  and  Macon,  form  well-known  brands;  and  of  the 
white,  Ckablkf  PouUh/^  Ileuraaulty  and  Montraeliet. 

The  wines  of  the  Rhone  district  coaslsting  of  such  as  C6ie  7?^ 
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HcrmUagey  red  and  white,  and  Beaujofaw  (which  has  risen  rapidly 
into  notoriety  as  a  reasonable  wine  during  the  last  ten  or  twelve 
year^)^  are  genemlly  clan-^e^l  also  with  Hnrirnndit^. 

In  eharaeter,  Burgundy  is  a  richer,  tidier- hod ied,  or  more  gener- 
ous wine  than  claret.  With  a  ehoioe  aroma  and  strong  wine  flavor, 
it  poseesages  a  trace  of  hit  tern  ess.  To  appreciate  its  qualities  to  the 
fullest  extent,  it  shouhl  l)e  serveil  in  the  middle  of  dinner,  with  the 
roast  meat  or  game.  Therapeutically,  it  is  a  valuable  agent  where 
poverty  of  blood  or  an  ill-nourishetl  state  of  the  sptem  exists.  In 
such  states  it  is  decide<lly  to  l>e  preferretl  to  claret.  An  idea  prevails 
tliat,  unlike  claret,  Burgundy  encourage-s  the  development  of  gout. 
This  may  be  so  with  a  very  sumptuous  wine  presenting  an  approx- 
imation to  port,  but  there  is  reason  to  think  that  the  charge  is  un- 
fcmnded  in  the  ease  of  the  ordinary  Burgundies  that  are  met  with 
in  oomraon  use. 

Beaujolais  may  I>e  ranked  as  oecupyinga  place  between  Btygundy 
and  elaret.  Wliilst  wanting  the  fulness  of  btKly  of  the  former,  it  is 
a  rather  stouter  wine  than  the  latter. 

(Jtamparpie^  are  the  produce  of  several  parts  of  France,  but  the 
most  renowned  brands  are  derived  fnnn  the  department  of  the  Marue 
— Rhcim>s  forming  the  centre  of  the  district  on  the  northern,  and 
Ei>ernay,  that  on  the  southern  side  of  the  river.  They  are  classified 
as  sparkling  and  still,  and  sweet  and  dry;  and  the  better  qualities 
are  distinguished  by  the  name  of  the  producer.  Amongst  well- 
known  and  favorite  brands  may  be  mentioned  those  of  Mwderery 
Mod^  0icf/uo(f  Jnlc^  3lHmm^  and  Prtrier  Joud,  In  good  win<^  the 
carbonic  acid  is  so  ineorjHj rated  ^\'itla  the  liquid  as  to  csi'af>e  slowly, 
or  *^ cream ily  "  as  it  is  termed,  when  the  bottle  is  opened. 

Champagne,  whilst  only  possessing  the  alcoholic  strength  of 
natural  wines  (Griffin's  analysis  of  a  sample  showed  18  per  cent,  of 
proi^f  spirit),  is  charaeterizeil  in  its  effects  ufion  the  system  by  the 
rapidity  of  its  action  as  a  stimulant  and  restorative.  As  it  acts  more 
rapiilly  and  strongly,  so  its  effects  also  pass  off  more  quickly. 
It  may  Ix*  dcscril>ed  as  a  volatile  stimulant,  with  a  more  transitory 
aeticm  than  other  beverages  of  the  alcoholic  class.  It  is  a  useful 
wine  for  exciting  the  flagging  powers  in  esises  of  exhaustion.  It  also 
has  a  tendency  to  allay  irritability  of  the  stomach,  and  in  some  eases 
of  vomiting  may  be  found  to  be  retained  when  other  stimulants  are 
rejected.     Unless  in  a  go<xl  sound  state,  however,  there  is  scarcely 
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any  wine  that  is  so  calculated  to  upset  the  stomach.  To  give  it 
efforvesceiice  »ngnv  h  added  after  its  introduction  into  the  bottle,  for 
the  piirpoi^o  of  iutlucing  a  second  fermentation,  and  until  this  fer- 
men  tat  ion  is  complete  the  wine  must  be  looked  ujxju  as  in  a  8tate  of 
change,  and  thereby  apt  to  excite  changes  of  the  food  within  the 
stomach,  which  tetjd  to  interfere  with  the  natural  course  of  diges- 
tion. Unless  the  elements  of  the  wine,  aUo,  arc  in  pr«>|K^r  relation 
and  of  pro|ier  goodncRs,  it  is  apt  to  ae(|nire  ascesc»ent  and  obnoxious 
propcrti*^,  from  the  vinous  passing  into  tlie  ac*etous  fermentation. 

Besides  Cliampagne»  France  pro<hiees  other  sparkling  wines'. 
There  are,  for  inslaneej  sj^arkling  liargundics,  both  white  and  red; 
a  sparkling  Hermitage  ;  and  also  a  wine  closely  resembling  and  ollen 
doing  duty  for  lliampagne,  which  is  produced  on  the  banks  of  the 
Kliune,  and  stykil  SL  Pcray. 

The  Sonih  of  Ft'ance^  in  the  neighborhtKjd  of  the  Pyrenees,  is  the 
peat  of  ]»rrKluction  of  quite  a  different  kind  of  wine  from  the  varieti^ 
that  liave  Ix.'cn  referred  to.  The  wine  in  i|uc^tiun,  of  which  Roiuml" 
Ion  and  Miudeu  furnish  examples,  belongs  to  the  fortified  class.  It 
forms  a  French  representative  of  the  red  wines  of  Portugal,  but  dtx-s 
not  nearly  c«)me  up  to  them  in  tjuality,  and  ha.s  something  of  the 
Burgundy  or  claret  character  al>out  it.  It  siimetimes  passes  under 
the  names  of  Burgundy  Port  and  French  Port,  In  Thudiehum 
and  Dupre's  analytiwd  table  the  alcoholic  strength  of  Rous^illan 
stands  at  3(5.2  |K?r  cent,  of  proof  spirit. 


German  Tf 7m<  j*, — With  the  exce[»tif»n  of  what  is  known  as  Hnmhro 
shetry  (a  low-prJce<l  fortified  wine,  and,  m  it**  name  implies,  of  a 
sherry-like  nature)  winch  is  not  made  at,  but  simply  shipi^ed  from 
Haiti bro,  the  (Jerman  wines  are  natural  }»roducts»  They  are  of 
light  alci»holic  strength,  an<l  are  cliaracterized  by  their  marke<l  an*! 
pet'uliar  aroma  or  fnigrance,  and  their  aciduhnis  nature.  The^ 
properties  render  them  grateful  and  refrei^hing  to  drink,  as  well 
an  excitant  of  the  appetite.  They  thus  form  a  specially  approprial 
beverage  at  the  comnienecment  of  dinner.  On  ac<:ount  of  the  north 
situation  of  the  otmntry,  and  the  variation  in  the  climate  of  different 
years,  they  exhibit  a  wider  range  of  dit!"erence  in  quality  aet^irding 
to  the  season  (a  hut  and  dry  season  being  that  which  is  moe^  prapi^ 
tious)  than  the  products  of  more  southern  latitudes,  Notwithstand 
ing  the  greatest  c^re  in  the  process  of  manufacture,  a  want  of  bright* 
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nes8  chamctcrlzes  the  wiiies  of  Geimany.  Heiire  the  rustfun  of 
drinking  thorn  from  colored  ghisses,  tlie  effect  uf  which  is  to  conceal 
from  view  that  wliirh  mi^lit  displease  the  eye. 

The  German  wines  j>rcKlnred  on  the  banks  of  the  Rliine  generally 
pass  ID  this  country  under  the  name  of  Hock.  They  arc  moi^tly 
white,  and  the  best  known  and  most  esteem wl  viirietie^  aw  t^uch  as 
Joha  nn i^bei •f/er ,  *SVt' ini}crger^  RUdt'.shr imc}\  Mam ob r an nei%  Haut^nth ( der^ 
Ilockhehncr^  and  NlcrMciner,  Asmnaiuwhduiier  represents  a  red  va- 
riety of  hock. 

The  winc^  produced  on  the  banks  of  the  Moselle  ajrree  in  their 
geneml  eliiinicters  with  hwdvs  or  Rliioe  wines,  hut  tlu*y  are  some- 
what more  acid  in  taste,  and  have  less  IwkIv,  Kxeelleiit  sparkling 
wines  are  made  lH)th  in  the  Rhine  ami  Moselle  districts. 

Hungarian  Wines. — In  general  character  the  wines  of  Hungary 
may  Ix*  said  to  resemble  those  of  Fnmee  more  closely  than  those  of 
any  other  countr>\  With  the  exception  of  Tokay,  which  has  long 
bi*en  prizetl  amongst  us  as  one  of  the  choicest  of  wines,  they  were 
but  little  known  in  this  country  previous  to  the  notice  they  received 
at  the  International  Exhibition  of  1HG2.  Since  then  they  have  risen 
nipidly  in  public  estimation,  and  now  meet  with  an  extensive  eon- 
sumption.  They  are  good  specimens  of  a  light  or  natural  wine,  with 
a  distinctive  flavor  of  their  own.  Both  reil  an<l  white  wines  are 
produceth  and  the  varietii's  are  sufficiently  numerous  to  pre.'-ent  to 
the  uninitiated  a  somewhat  perplexing  list  of  names.  Of  the  red 
wines,  the  CkiriowUz  is  the  best  known  in  England.  It  posvsesses 
goinl  body,  a  full  alcoholic  slrcngtli  for  a  natunil  wine,  a  slight  a^ 
triugency,  and  freedom  from  ssiecharine  matter.  It  may  be  said, 
indeed,  to  constitute  a  generous  wine  of  its  cIjlss,  and  in  thi.s  respect 
may  Ix*  compared  to  Burgundy,  Next  to  Carlowitz,  Ofner,  perlmps, 
stands  in  liigliest  estimation.  The  white  wines  are  specially  charac- 
terized by  their  softness  and  richness  of  grape  flav^or.  The  Ru^Hter 
and  O'jleiibnrg  ai*e  gti^id  and  exeecflingly  agreeable-drinking  wines. 
But  Tokatf  far  excels  thcni  all,  and  holds,  in  fact,  a  unique  position. 
It  is  one  of  the  most  universally  famed  of  wines,  and  alw^ays  com- 
mands a  price  that  places  it  within  reach  (mjIv  of  the  wealthy.  It  is 
made  of  the  juice  which  flows  sjiontaneously  from  the  finest,  thor- 
oughly matured  gm|K3s,     It  ranks  amongst  the  sweet  wines,  and 
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with  its  sw"C4itne96  it  pos-^esses  a  full  wine  ftjivor.     It  is  usual ly  drunk 
at  the  end  af  dinner,  in  the  manner  of  a  lii|neun 

frrf^i*  and  lialian  n7/ir«,— These  Munes  are  le«s  known  in  Eng- 
land than  tliosc  which  have  been  hitliert^*  referred  to.  ,  They  are 
liglit  or  natural  wines,  with  a  high  aleoholie  strength  for  thrir  class. 
Kf'phma^  St,  Eikf  l\UniH,  and  Thcra  arc  reasonaLile-jiriced,  drj' 
Greek  wines;  and  amongst  the, sweet  wines  may  be  mentioned  ]7n- 
santo^  Lfichn/ma  Chri^ft^  f)fprus,  and  Mabnsey,  White  Capri  is  an 
agn  cable-drinking  Italian  wine, 

AuMfiiiian  Uliit\s. — A  lull -bod  icnl  natural  or  light  wine  lia^  l>een 
recently  introduced  from  Au^stralia.  It  is  favorably  spoken  of  by 
Dr.  Drnitt  in  his  practical  little  volume  on  ^*  Cheap  Wines/^ 

Port  and  otlur  wines  of  PfM-tur/af, — Port,  like  the  wines  of  hot 
countries  in  general,  as  sherry ,  Mar^ab,  Madeira  and  Ca|>e,  belongs 
to  the  fortified  class.  Spirit  is  ad*!^!  after  fermentation  has  ad* 
vaneed  to  a  certain  ]uiint^  to  chetik  its  further  [jrogress  an<I  give  the 
wiue  iuLTeased  kee[*mg  power,  Tims,  a  wine  (»f  an  alc(diolie  strength 
averaging  about  36  per  cent,  of  pr<x»f  spirit  is  protlueed,  instead  of 
about  20,  as  with  the  natural  or  unfortifietl  varieties.  If  made  with- 
out being  fortihmlj  tlie  protluee  of  Portugal  presents  a  close  resem- 
blaijce  in  cliaracter  Ui  Burgundy,  but  wine  of  this  sort  is  not  exportiJ 
for  lire  Englijih  market,  on  acroimt  of  its  alleged  want  of  sufficient 
keeping  j>ower  for  transport. 

Fort  is  a  wine  which  possesses  when  new  a  considerable  amount 
of  saccharine  matter,  which  gives  it  a  mark e J  fruity  character.  Id 
the  fii*>t  place,  from  the  warm  cliuuite  in  which  they  are  grown^  the 
grapi's  ac([uire  a  s>veetness  which  is  not  attained  under  exjKisure  to  a 
less  anion  Dt  of  heat  j  ami  next,  as  has  been  mentionetl,  fermetitatioii 
is  stf>pi*eil  Ix'fore  the  sugar  has  become  exhaustetl.  The  wine  is  ali^o 
rich  in  a>tringeut  atid  other  extractive  matters,  and  thus  poaeeapCd, 
IIS  it  is  termed,  a  full  Ixidy.  By  keeping,  the  astringent,  in  eonjuniv 
tion  w  ith  tlie  coloring  matter,  bcci>mc^  gradually  dci>ositc^  niuler  ll 
form  of  crust.  The  saccharine  matter  also  uudergot^  transfonuat.ioili'^ 
and  111  this  way  the  wine  loses  its  rough,  sweet,  and  fruity  taste,  and 
acquires  what  is  known  as  the  character  of  dryness.  There  is  no 
wine  which  improves  more  hy  keeping  than  port-     From  puseGSSin 


r 
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a  roughnt'ss  or  liarsbness  and  confusion  of  flavors  which  may  be  ab- 
solutely unpleasant  to  the  palate,  it  tones  down  in  the  ci^nrse  of  time 
to  a  piire^  mellow,  and  homugeneous  liquid.  Xot  only  are  some  of 
tlie  ohjectionable  elpment.s  di^positecl  aiirl  the  others  blended  or  in- 
corporated together^  but,  by  the  rea<^tion  of  tlie  aeid  and  aleohc»!ic 
prinriph*s  iijion  eaeh  other,  ethereal  products  Ixn^ome  developed 
wliich  give  the  aroma  or  bt>yf[uet  that  l<>rms  so  ehoiee  a  feature  be- 
longing to  the  ripened  or  maturttd  wine. 

It  is  a  cotnuion  practice  auioug^^t  dealers  to  mix  different  sorts  of 
port  witli  the  view  of  meeting  tlie  taiste  of  the  eon^uioer,  and  it 
inu^t  tie  admitted  that  some  of  the  most  pleasant-drinking  winea  are 
produced  in  this  way.  It  is  said  to  be  only  in  certain  years  that  a 
wine  is  good  enough  to  stand  alone,  and  when  so  allowetl  to  remain, 
it  is  called  a  ^*  Vintage  wtric/' 

Port  stands  pre-eminent  amongst  wines  as  a  full,  rieh,  and 
fiferength-giving  stinuilant.  It  is  of  great  service  in  eTtfeeblcd  states 
of  the  syi^item,  and  particularly  during  c^uivalescence  from  fever  and 
other  debilitating  diseases*  Its  astringeney  gives  it  a  special  value 
where  there  is  also  diarrlicea  to  control.  For  everyday  use,  whilst 
suiting  aiany,  it  is  far  too  heavy  for  others.  By  dys|)eptics,  the 
gouty,  persons  suffering  from  attacks  of  bilious  or  sick  hcadaelie, 
and  those  passing  urinary  red  sand,  as  a  rule,  it  should  be  shunned. 
Drunk  in  excess  it  tends  to  induce  a  plethoric  state,  and  there  can 
be  little  doubt  that  not  only  is  it  an  excitant  of  gouty  attacks  where 
the  gouty  disposition  exists,  but  that  the  goutj'  habit  may  lie  de- 
veloiHid  through  its  influence.  It  seems  to  be  the  ])resencc  of  im- 
perfectly fermented  matter  in  association  with  the  spirit — and  the 
same  holds  gootl  with  regard  to  other  alcoholic  beverages — that 
gives  it  its  pernicious  j>n»perties  in  relation  to  guut. 

Port,  some  yeai's  back,  was  largely  cousumed  amongst  the  upjHir 
classes  as  an  after*d inner  wine.  At  the  present  time  its  place  may 
be  said  to  be  taken  by  claret,  and,  whatever  the  cause,  it  is  now 
rare,  in  society,  to  cf>me  aertjss  men  who  admit  that  port  agrc*^  with 
them.  If  n<Jt  drunk  so  uiucli,  however,  anurngst  the  upper  classes, 
tliere  hiis  been  no  falling  off  of  its  eonsuniption  in  England  ;  and 
tills,  b>t*cause  it  now  finds  its  way  into  the  houses  of  small  trades- 
men, and  othei*s,  where  formerly  it  was  unknown* 

A  limited  quantity  of  white  wine  reaches  ns  fnim  Portugal. 
BuceSas  is  a  white  Portuguese  dinner  wine,  which,  a  short  time 
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sinoe,  met  with  a  somewhat  extensive  consumption,  but  which  is 
now  seldom  heard  of.  JJd*on^  also,  is  a  white  wine  derived  from 
Portu^L  U'hU€  pari  Is  Ukewii^  to  be  obtained,  but  it  is  not  often 
brought  forward. 

Sherry  and  other  Spankh  win^s, — Under  the  generic  name  sherry 
are  included  the  ordinary'  white  winee  of  Spain.  The  heat,  drjrnesBy 
and  ei|uaHty  of  the  diraate  give  advantages  which  render  Spain  a 
most  suceessfiil  wine-producing  country-  Sherry  has  long  held  a 
high  position  in  public  ef^timation  ajs  a  wholes<jme  and  clean-drink- 
ing wine.  Like  the  other  products  of  hot  countries  it  is  subjected 
to  the  addition  of  ftpirit,  and  it^  alcoholic  strejigth  h  about  the  same 
as  that  of  port.  Unbrandied  i^herry  is  often  advertised,  but  the 
wine  in  an  unfortifietl  state  in  reality  i^  not  imp^irted. 

Several  kinds  of  sherry  are  met  with,  varying  in  color,  body,  and 
taste.  There  is  the  pale,  golden,  and  brown ;  and  some  are  thin 
and  dry,  whilst  others  are  full-bodied  and  rich.  Natumlly,  the 
wine  ia  jjale,  but,  to  suit  tlic  market,  color  and  body  arc  given  by 
the  addition  of  "  must  **  (gra{>e-juice)  which  hm  been  evaporated 
down  until  it  has  assumetl  the  condition  of  a  thick  and  dark-colored 
syrup  of  a  somewhat  treacle-like  nature.  This,  a.^  may  be  inferred, 
not  only  adds  to  it^  color  and  fulnews,  but  also  modifies  its  taste. 

Certain  sherries  are  characterixed  by  distinct  names,  as,  for  In- 
stance, AmontlfladOf  Vino  di  Pasio,  3lonfUia,  and  JfanzanUla, 
These  are  all  dry  wines,  and  are  often  found  free,  or  almo«^  free, 
fmm  sacvharine  matter.     Amontillado  hns  a  very  pronounc^  bitter 

A  pure  and  dry  sherry  may  be  said  to  constitute  one  of  the  most 
wholcj^ome  liquids  for  general  use  of  the  fermented  clasa.  It  is  de- 
void of  a.**tringenty,  and  has  not  the  strcngtli -giving  projK'rtics  of 
port,  but  forms  a  wine  that  may  be  drunk  when  oth<T  wines  dis- 
agree. There  are  some  dysi)eptic8  who  camplaiu  of  its  pnxlucing 
acidity,  but,  as  a  rule,  it  i;*  lx»rne  well  alike  by  thf^se  who  suffer 
from  dy^^l»cpsia  and  gout.  A  pure  dry  wine,  however,  nm^f  U*  se- 
lected for  c<.insum[>ti4m. 

ThcR*  are  varicKis  sweet  wint^  dcrive<l  from  Spain.  Mnhuju  h  a 
Bweet  luseiouj*  wine  of  low  alcoholic  strength.  Paxardttc  is  another 
wine  of  an  allied  nature*  Ruia  Ihit,  which  is  chiefly  usetl  in  Eng- 
hu)d  for  sacramental  purposes,  is  also  a  sweet  wine,  with  a  low  pcr- 
eentage  of  spirit.    *Sfici-  la  a  name  of  antiquity  as  applied  to  SiiaDish 
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ine,  Formerly  it  comprij^ed  a  Jiy  wine,  of  tlie  character  of 
eherry,  but  the  "  pack  "  of  the  present  clay  belongs  to  the  group  of 
sweet  wines. 

A  considerable  rpiantity  of  red  wine  is  likewii?e  now  imported 

from  Spain.    It  is  known  as  Tarntf/onaf  or  Hpntush  port,  luul  [xjssesses 

the  advantages  of  being  a  low-prieetlj  sound,  and  full-bodied  wine. 

It  may  lie  sjjoken  of  as  forming  the  l>e6t  substitute  for  port  that  is 

.  furnl-ilicil. 


•  Marf^ah.— This  fnrm,'«  a  Sicilian  wine,  which  htm  attained  eon- 
pjsidenible  repute,  and  is  largely  consumed  In  tlils  countr\^.  Itisut^ed 
the  same  way  as  sherry,  for  which  it  c< institutes  a  gond,  moderate- 
priced  suhstltutep  A  price  that  will  purchase  a  good  Marsala  will 
only  secure  an  Indltrerent  slierrj',  and  there  is  much  truth  in  the  re- 
Tiiark  that  for  persons  of  nimlerate  means  it  is  iar  better  that  they 
should  drink  a  good  Mai"sala  than  a  bad  sherry.     It  is  rather  a  full- 

kbodltnl  wine,  not  so  free  from  saccharine  matter  as  a  dry  sherry,  and 
of  about  the  average  alcoholic  strengtii  of  wines  of  the  fortified  class. 
Mwhlrtu — This  is  one  of  tlie  choicest  of  tlie  fortified  wines.  Tlje 
amount  produced  can  never  pass  beyond  certain  limits,  im  account 
of  the  restricted  area  of  the  island  for  the  growth  of  the  vine;  and, 
latterly,  from  the  seventy  with  whicli  the  vine  disease  prevailed,  its 
prodnctinn  has  almost  ecascd  akoj^cther,  tor  nothing  less  than  rooting 
up  the  old  plants  and  replacing  them  with  new  lias  been  necessitated. 
Time  will  be  requirctl  for  these  new  phints  to  arrive  at  a  state  of  |)er- 
fection,  but,  from  tlie  accounts  that  are  given,  the  yield  of  wine  is 

tisfactorily  increasing,  and  the  island  promlsi'S  soon  again  to  be- 
come a  flourishing  vine-producing  country. 

Madeira  is  characterljitid  by  the  fulness  of  its  Innly  and  the  choice- 
ness  of  its  aroma.  It  is  a  wine  which,  like  jiort,  greatly  improves 
by  keeping,  and  its  niellowne^  m  found  to  be  further  incre*ised  by 
tran^jHirt  to  a  hot  country  and  back.  Hence  the  pnu^tice  of  shipping 
Madeira  to  the  P^ast  Indies  and  back,  and  it  is  prolwdjly  to  the  el!ects 
of  the  heat  and  agitation  that  the  iniprovement  is  due* 
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Capt  or  South  African  IVines, — Formerly,  when  CTdonial  were  ad- 
mitted at  a  lower  duly  tJmn  foreign  wines,  these  were  intrcKluced  on 
an  extensive  scale,  but  now  tliat  they  do  not  enjoy  this  advantage 
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they  arc  not  niueli  heard  of.  The  proiluctions  iu  question  reach  us 
SB  cheap  imitations  of  port,  i^lierry,  and  Madeira;  but  there  is  one 
Cape  wine  of  wide  renown,  viz.,  Comkintia,  whieh  stands  U]x>n  its 
own  merits,  and  ranks  high  in  publio  estimation  ns  a  sweet  or  lus- 
cious wine. 

FRUIT  WrNES  AND  OTHER  WINES. 

Wine  is  made  not  only  from  the  grape,  but  also  from  the  juioe  of 
varions  other  kinds  of  fruit,  and  likewise  from  tlie  juice  of  other* 
parts  of  pkmts  containing  sugar.  Orange  wine,  eorraut  wine,  plum 
wine,  goosel)erry  wine,  and  many  others,  for  example,  are  derivc<l 
fivmi  fruits;  whilst  palm  whie,  maple  wine^  pai*snip  wine,  &c»,  are 
derived  from  otiier  vegctahle  prtwluet^.  Each  possesses  distinctive 
characters  of  its  own.  None  will  bear  comparison  for  j>urity  and 
choiceness  of  flavor  with  the  fermented  lifjuid  derived  from  the  graj>e. 
It  is  not  deemed  necessary  to  devote  space  to  their  si^ecial  oousider- 
ation. 

Maid  is  a  wine  that  is  prepared  from  honey  and  water.  It  is  » 
fermented  liquid  of  gn*at  antiquity  in  Engknid,  but  is  not  much  con- 
sumed now.  It  is  niR^ly  to  Ix^  met  witli,  indeetl,  ext^ept  amongBttbe 
peasantry  in  certain  hxtdities.  It  is  of  moderate  alcoholic  j^trength, 
and  of  varial>le  sweetness  actTiNling  tn  the  amount  of  unfermented 
honey  remaining.  By  keeping  it  improves  and  acquirer -a  peculiar 
fragrance. 

8PIRIT8. 

Spirits  are  the  product  of  distilkition  of  fermented  liquids,  and 
have  as  their  Inise  tlie  ak^jhiil  which  is  formed  during  the  pro(*ci««  of 
fermentation.  Fermented  liquids  have  been  known  from  the  carli<5s.t 
periods  of  antiquity*,  but  it  was  not  till  the  twelfth  century  that  the 
method  of  obtaining  sj»irit  by  distillation  was  disc*ivcrcd  by  Abuca- 
818.  As  the  alcohol  jmssc»s  over,  it  is  aeeom[)anied  by  other  v^olatilc 
prf>clucts,  and  thus  the  odor  and  flavor  of  the  spirit  varj'  with  the 
source  from  which  it  is  obtained.  This  apfilics  to  the  product  of  first 
distillation,  and  accounts  for  the  well-known  diftcremx?  that  is  notiet*- 
able  in  the  various  spirits,  sudi  as  brandy,  whisky,  rum,  ttc,  that 
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i5upplied  for  use.     By  rejieated  tl  12=1  illation,  or  reeti fixation  as  it  is 

termed,   the  alcolntl   may   be   .separuted  from   tlie   other  principles 

■fthroii^h  their  clifferenee  in  voltitilit\%  and  made  to  Ior^  the  identity 

^Bthat  belonged  to  the  original  spirit.     It  elinfj^:^,  however,  very  tena- 

^■siously  to  water ^  and  can  only  be  separated  from  thii=  assoeiate  by  ad- 

^BDixtnre  with  an  agent,  ns  jvearlash  (carbonate  of  |wtnj^h),  qniektinie, 

^■iftc,,  wliteh  has  a  strong'  affinity  lor  it,  and  holds  it  Imek  whilst  the 

aleoljol  distils  o\^er.     It  is  in  this  way  tliat  pure  or  absolute  aleoliol 

^■B  obtainedj  a  liqnid  having  a  sp.  gr.  at  60°  Fahr,  of  0.794,  and, 

therefore,  bi-ing  cunsiderably  lighter  than  water, 

I*ure  or  absohite  aleohol,  whieh  has  lx*en  just  referre4l  to,  is  only 
^■Employed  for  chemical  purjjoses.     What  is  calknl  reetified  Hpirii  con- 
sists of  alcohol  with  16  per  cent,  of  water,  the  mixture  having  a  sp. 
gr,  of  0.838  at  60°  Fabr.     Proof  ifpiril  consists  of  an  athnixture  of 
alcohol   and   water  in   nearly  equal   proportions,  viz.,  49  parts  by 
H^^eight  of  t lie  former,  and  ol  of  the  latter,  and  luis  a  sp.  gr,  of  O;020 
~at  60"  Fahn     Roth  these  latter  are  used  for  making  the  tinetnt'es  of 
pharmaeT. 

Proof  spirit  is  taken  in  England  a^  the  Government  standard  for 

levying  the  excise  and  customs  duty.     Aet^ording  to  the  pro]K)rtion 

of  aleoliol   and  water,  so  will  be  the  sp.  gr,,  and  tal>les  have  iR^en 

^■framed  showing  the  relation  between  the  two,  and  thus  enabling  the 

strength  of  the  spirit  to  be  determine<l  when  the  sp.  gr.  has  been 

a?tH?rtaine<l,  which  is  usually  done  by  means  of  an  instrument  called 

the  hydrometer.     With  a  larger  proportion  of  aleohol  than  exists  in 

■proof  spirit  the  sp,  gr.  is  lo\vere<l,  and  the  spirit  is  8aid  to  be  or*T 

^^f^oof,  whilst  eonversely  with  a  less  proportion  it  is  raised,  and  the 

gpirit  is  said  to  he  undf^r  proof.     From  the  ascertainetl  sp.  gr,  can  be 

learned,  %vith  the  aid  of  the  tables  siipplietl,  how  much  per  cent,  either 

Eer  or  umhr  proof  a  spirit  may  lie ;  and  in  this  way,  witli  a  given  duty 
V  gallon  tor  [iroof  spirit,  the  charge  to  be  levied,  reckontHl  at  a  pro- 
trtionate  rate,  can  l)e  calculatt»d  for  spirits  of  any  other  strength. 
It  is  necessary,  however,  that  the  spirit  under  examination  shtuild 
consist  only  of  alcohol  and  water;  and,  where  any  foreign  matter  is 
present,  its  separation  must  be  effected  by  distillation,  and  the  bulk 
"of  the  distilled  product  raised  to  that  of  the  original  liqnid  ljy  the 
ixequisite  addition  of  distilled  water,  just  as  requires  to  be  dune  for 
ertaining  the  alcoholic  strength  of  a  simple  fermented  liquid,  like 
nne,  beer,  &c* 
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Spirits  as  they  reach  tlio  ccmsumor,  wliilwt  presenting  a  certain 
miige  of  variation,  may  be  sitid  to  be  of  ahoitt  the  .strength  of  proof 
spirit,  or  to  consisst,  in  otlier  words,  of  abont  ec|ual  parts  of  absolute 
aleoliol  and  water. 


Braiifh/, — Brandy  (a  enmiption  from  the  Oerniaii  Brauntwein,' 
Freurh  IJnnidrviti^  bnriit  wine,  or  wine  snlijeeted  to  the  iiiflnenee  of 
heat)  is  the  uarae  appbied  to  the  spirit  proeun»d  iVom  the  distillation 
of  wnnc.  Its  qnality  varies  with  the  kind  of  wine  from  which  it  h 
obtained,  and  the  eare  with  wbieli  the  |mH?ess  of  distilhition  is  carried 
out.  It  is  ehiefly  white  wine  that  is  used,  on  account  of  its  yielding 
a  more  delicate  nnd  agreeable-flavoretl  spirit  than  red.  The  most 
estecTned  brandy  is  tliat  which  is  made  ia  Fninee,  and  the  districts 
of  Cognac  and  Armagnac  are  more  renowni^il  tlinn  any  others  for 
the  quality  of  the  pnxlnet.  As  first  distilled^  like  other  ^pirit§| 
brandy  is  a  ctJorlc^s  liquid.  By  keeping  in  an  oak  ciisk  it  ai^nire? 
a  |»ale-sherry  tint  tvom  the  tannic  acid  wliich  it  extracts.  Dark 
brandies  are  artificially  colored  with  earameb  The  flavor  and  aroma 
of  brandy  are  due  to  the  (cnanthic  ether  an<l  otiier  vohitile  prmlucts 
liclonging  to  wine  wliieli  pass  over  with  tlie  alcohol  and  water  in  the 
process  of  distillation.  As  with  wine,  from  which  it  is  derived,  the 
flavoring  principles  l>ecome  moflifie<l  an<l  the  brandy  improved  by 
keeping.  Tims  it  is  that  old  Cognac  possesses  a  delicacy  of  flavor 
wbii»li  does  not  belong  to  new.  When  first  imjiorted  it  is  genemlly 
1  or  2  i>er  oent.  over  proof,  hut  its  strengtli  dei*n?ascs  by  storage  in 
<*ask.  As  sohl,  i(  may  1m?  as  much  as  10  or  15  or  more  j^er  cent, 
under  pnx)f.  Brande  phices  the  avenige  strength  of  brandy  ai  42 
per  cent*  by  mcamtre  of  absolute  alcohol, 

Bnindy  <K*cupit*s  the  fiist  place  in  public  estimation  of  all  the  ardent 
spirits.  Its  purity  and  tlie  delicacy  of  its  flavor  give  it  the  ]xii«itioa 
that  it  holds,  and  render  it  suitable  for  selwtion  in  any  case  where, 
eitlier  dtetetically  or  therapeutically,  a  spirit  is  rt»qnired.  It  ih  a 
j)opular  remtHty  for  sickness,  diarrhrea,  eximustion,  spasms,  and  for 
correcting  indigestion^  or  stimulating  the  digestion  of  an  indigi^^tiblc 
article  of  foml.  Burnt  bmndy  is  often  spet^ially  utieful  in  protracted 
sickness,  and  will  be  sometime5  found  to  L»e  retained  wIjcji  other 
articles  uvq  rejected. 

Rum. — In   the  West  and   Ea^t  Indies  molasses,  the  skimmtngi 
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from  the  sugar  boilers,  &c.,  are  mixed  with  water,  fermented,  and 
siilieefiuently  submitted  to  di.st illation.  The  distilled  product  is 
afterwarcis  colored  with  partially  burnt  sug:ar^  and  coii.stitute.s  rum. 
Rum  is  a  spirit  that  improves  greatly— acquiring  a  fine,  mellow,  8oft 
flavor — hy  keeping.  Its  alcoholic  strength  is  about  the  same  m  that 
of  brandy.  Jamaica  rum  is  coDsidcriHl  the  bc^t.  Sliced  pineapples 
are  &omctimci^  placeil  into  puncheons  containing  the  finer  i|ualiticp.  of 
rum,  and  the  prrwiuct  is  known  as  pine-apple  rt(m* 


IMtMif. — The  term  whisky  is  stated  to  he  a  corruption  of  the 
Celtic  word  liRiph'bnvfjh — water  of  life*  The  article  constitutes  erne 
of  the  e«>rn  spirits,  but,  unlike  gin,  is  derived  from  the  malted  grain. 
It  is  usually  made  froai  niahcd  harley,  but  in  America  rye  and 
maize  or  Indian  corn  are  largely  uiwd.  The  peculiar  flavor  which 
it  po@^s6sses  m  due  to  the  effect  of  kiln-drying  upon  the  grain,  and 
duriug  this  process  the  nature  of  the  tur!  cmptoycHl  pmduccs  its  in- 
fluence on  the  character  of  the  protluct,  the  use  of  peat  aud  turf  fires 
giving  tlie  smoky  aroma  which  is  1  (Hiked  \\\mn  iis  a  desirable  prop- 
erty. As  witli  brandy  and  rum,  whisky  is  a  spirit  which  greatly 
improves  by  kec^ping,  a  soft  and  nicllow  taste  bcnng  thereby  com- 
nmnicattHl  to  it.  If  the  flavor  Ix*  not  objected  to,  whisky  may  be 
used  in  precisely  the  same  way  as  brandy,  with  which  it  closely 
corresponds  in  alcoholic  strength.  Scotlaud  aud  Ireland  are  the 
^countries  that  ai'c  tanu'd  for  the  production  of  whisky,  A  diflierence 
^^pists  in  tlie  flavor  of  the  products  of  the  two  countries,  but  when 
^Hf  giKxI  quality  they  may  be  regarded  as  of  equal  repute  and  utility. 

)  Gtn,  Geneva^  HoUmifh^  or  Schiedam, — The  spirit  oomprehendeil 

under  these  names  was  original ly,  and,  for  some  time,  wholly,  im- 
port e*  I  into  this  country  from  Holland,  It  is  a  corn  spirit,  derived 
chiefly  from  unmaltcil  grain,  which,  after  distillation,  is  puriliCHl  by 
the  rectifier,  and  subsequently  flavored,  principally  with  juniper 
berries.  The  name  GejifTa  is  derived  fi"om  GniiaTi\  the  French 
for  the  juuijier  plant  and  berries,  and  this  by  corruption  hm^  been 
ehort<;ned  into  [pn,  A^  an  imitation  Geneva,  or  gin,  became  some 
time  back  manufacturtHl  in  this  country,  the  Dutch  spirit  fell  under 
the  designation  of  Iloiiand  Geneva,  Hoihiiuh,  and  Sehkdamj  the 
latter  being  derived  trora  the  exp*)ii  town  of  that  name. 

In  tlie  manutactui'c  of  gin  the  fermented  liquid  is  distilled,  as  in 
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the  case  of  tlie  otiier  spirits ;  but  iii^teiid  of  ihc  process  stopping 
here,  the  distillate  is  subjected  to  rectification  by  redistillation.  The 
rdiject  i.s  to  obtain  a  perfei^tly  pure  and  neutral  siiirit  as  a  bai«i.«  for 
the  addition  of  the  flavr»ring  agents.  Besides  common  alcohol,  there 
is  a  small  amount  o{  amiflic  aieohofj  or  oil  of  potato  spirit— fujselifl  of 
the  (rennaiis — developwl  during  iermentation.  Po^^^cj^sing,  a*  thij* 
priuci|jle  doi»s,  a  strong  acrid  taste  and  uau^^eous  fxlor,  it  forms  a 
eoutaminating  ingrcflient  which  it  is  considered  advisable  to  get  rid 
of.  It  happeuH  to  be  of  a  less  volatile  nature  than  oommon  alcohol, 
and  hence  on  redistillation  the  process  can  be  so  conducted  ns  to 
Iciive  it  iH^liind  in  tlie  stilK  Tlie  inpirituoius  lif^uid  thus  left  aIs*o 
contains  other  impurities,  and  goes  under  the  name  of  **/ciinil«." 
To  convert  rwtitied  corn  spirit  into  gin,  it  is  flavored  with  juni|ier 
and  various  aromattcs.  Oil  of  tuqjcntine,  acnnxling  to  what  k 
stated,  is  also  sometimes  used.  As  sold  by  the  rectifier,  the  strength 
is  about  20  per  cent,  under  proof  (it  is  not  alloweii  by  law  to  be  sent 
out  stronger  than  17  per  cent,  under  proof),  but  the  retailers  atler- 
wanis  dilute  and  generally  sweeten  it.  Thus  sweeteneti  it  becomes 
"  core/iVi/ r/i7*,"  and  also  passes  under  the  name  of  *'  Old  Tbrw.*' 

On  account  of  the  juni|XT  belonging  to  it»  giTj  pissesses  diuretic 
proi>erties  to  an  extent  not  enjoy  eel  by  the  other  spirits.  Age,  also, 
does  not  improve  it  in  the  same  manner  aa  it  does  brandy,  runi,  and 
whisky. 

Several  other  spirits  arc  in  use  in  different  i>arts  of  the  world.  It 
w^ill  suthee  to  mention  here  that  arrack  is  the  name  given  to  the 
spirit  obtained  from  a  fermcntcMl  infusion  of  rice,  and  also  from 
toddif  or  palm  ieine;  that  koumi^,  which  has  been  extol knl  as  usefid 
in  the  treatment  of  consumption,  is  obtained  from  fennental  mare's 
(and  latterly  also  cow's)  milk ;  and  tliat  rohitr  or  f^n^Mpfnt,  the  latent 
novelty  in  spirits,  consists  of  ordinary  spirit  flavored  with  ten*  With 
regard  to  this  last,  it  may  be  said  that  a  sjMX'ial  value  is  claimed  for 
it  as  a  spirit  by  it^  introducer,  but  liK»ked  at  pliysiologicsilly,  it  is 
oompo*«od  of  agents  which  exert  antagonistic  effects  upon  tJie  auimal 
system. 

LIQUEITIS. 

Liqueurs  constitute  distilled  spirituous  liquids  sweHened  and 
flavored  with  varicms  fruits  and  aromatic  subetanoes*     They  are  not 
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much  usetl  except  a.^  stitimlaiits  at  the  ond  of  dijiuer.  Somo  of  them 
are  employed  as  appetizing  agents*  Their  variety  is  great,  but  only 
the  l>ej?t  known  will  i)e  reforrt'd  to  here,  and  it  will  snffiee  simply  to 
mention  the  ]>rlneij>les  to  whieh  they  owe  tlieir  flavor. 

Ouragoa  hiis  an  an  mi  a  tie  bitter  taste  wdiieh  is  due  to  orange- peel, 
No^euii  is  flavoi^  witli  the  kernels  of  the  peaeh  and  apricot,  some- 
times with  thofse  of  the  cherry,  and  sometimes  with  bitter  iilmondf?. 
Ma  rasch  in  o  <!  er  i  ve^  i  t.s  fl ti  v  o  r  fri » m  e  he  r r ie^* .  Kir^'h  wa^^^er  a  1  so  o w es 
its  properties  to  the  cherry.  Cherries  are  bruised  and  allowed  to 
ferment.  The  stone*?  are  cracked  mid  the  kcrnek  broken  and  used 
as  well.  I>ij?t illation  is  afterwards  perffirnied.  ilmiireuHr  was 
originally  prepared  in  a  monastery  bearing  this  name  in  France. 
In  18tj4  the  Pope  pn>hibited  the  monks  frnni  any  longer  making  it 
far  sale,  and,  as  the  recipe  was  not  published,  the  Chartreuse  whieh 
is  now  sold  is  a  different  liqueur  from  the  original.  Parfait  amour 
contains  a  number  of  aroma  tics.  In  a  recipe  for  it  the  following  are 
enumerated  :  I  em  on- peel  ^  cinnamon ,  ro,«emaryj  cloves,  mace,  c^irtla- 
moms,  and  orange-flower  water.  Aimeiie  is  flavored  with  aniseed 
and  coriander.  Kilmmd  is  the  principal  liqueur  of  Russia,  and  con- 
sists of  swc*etened  spirit  flavored  with  cumin  iind  caraway  seeds. 
Almnthe  ditTei^  fnmi  the  above  in  iH'iiig  a  bitter  liqueur.  It  con- 
sifftfi  of  a  sweetenetl  spirit  flavored  with  wormwood,  and  is  generally 
dnnik  diluted  wi-th  water  before  a  niLuil  to  stimulate  digestion  and 
excite  a  flagging  appetite.  It  is,  perhaps,  one  of  the  most  treacher- 
ous and  |K'niieious  for  lial)itnal  use  of  all  the  liquids  of  the  alcoholic 
class.  Bi tiers  are  likewise  used  in  a  similar  way,  and  receive  their 
flavor  from  various  bitter  agents^most  commonly  from  angostura 
bark,  orange-peel,  or  angelica  root  and  seeds. 
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CoNDiMEXTS  consist  of  seasoning  or  flavoring  agents.  Without 
being  etrictly  alimentary  ^ubgtanceft,  they  neverthel^s  play  do  insig- 
niHeant  part  in  the  alimentation  of  man,  and  prove  of  sennoe  in  more 
ways  thim  one.  Their  fii-st  et!e«jt  is  to  reiiiler  food  more  tempting 
to  the  palate,  and  thereby  increase  the  amount  coni^unied.  We  are 
guided  in  the  choiee  of  fixxl  by  taste  and  smell,  and  that  which 
agreeably  affects  these  sen&es  exeita?  the  desire  for  eating.  Condi- 
ments are  employed  for  this  special  purpose,  and  thus  a  flagging 
appetite  receives  a  stimulant.  Through  their  aromatic  and  pungent 
qnulitit^  they  alsr>  assist  digestion,  the  viodm  operandi  being  by  pro- 
moting the  How  of  the  secretions,  and  inereiising  the  muscular  activity 
of  the  at i mentor}^  canal.  In  some  ea«es  they  may  be  further  useful 
by  serving  to  correct  injurious  properties  that  may  belong  to  an 
article  of  fixMl* 

Standing  in  the  position  they  do,  it  is  not  considered  necesaaiy  to 
give  a  sf>ecia!  description  of  the  various  condiments.  A  somewhat 
lengthy  list  of  them  exists.  One,  vix.,  salt,  is  simply  of  a  saliac 
nature.  It  is  the  most  universally  employed  of  all.  Some,  as 
vinegar,  lemon-juice,  pickles,  and  ca|>ers,  owe  their  virtue  to  acidity* 
Others  owe  it  to  their  pungency,  as,  for  example,  mustard,  pepper, 
cayenne,  ginger,  curry,  and  horse-radish.  Others,  again,  form  in 
aromatic  group  of  condiments,  which  includes  such  as  cinnamoa, 
nutmegs,  cloves,  allspice,  vanilla,  mint,  thyme,  fennel,  sage,  parsley, 
onions,  leeks,  chives,  shallots,  garlic,  and  S4])me  others.  Besides  thc*e 
there  are  various  sauces  of  artificial  production,  which  ar©  eimployed 
to  give  zest  for  fcK)d  by  tlicir  flavor. 


THE  PRESERVATION  OF  FOOD. 


The 


preservation  of  food  hwi  been  practioecl  from  time  immemo- 
rial. Tlic  ancient  proces^t^,  however,  resolved  theio?^elve^  into  sueh 
as  simply  drying,  stilting,  &c.  Food  thus  preserved  only  imper- 
fectly represents  tlie  artiele  in  the  frenh  state  ;  but  in  the  present  age 
of  progiTivS  tlie  art  has  not  Iwen  allowed  to  8tand  still,  and  methmk 
are  now  had  ixroiirye  to  by  wliich  lj<ith  animal  and  vegetable  ibods 
are  preserved  in  sueh  a  way  as  to  be  .su.^ceptiljle  of  being  kept  for 
an  indetiiiite  |KTiod,  and  then  being  almost  etpial  in  quality  to  what 
tbey  were  originally.  With  tlie  iniprovements  that  have  taken 
pla<-'e  a  new  trade  hiLs  been  established^  wliieh  ha*^  rapidly  grown 
into  signifieance,  and  prouu8es  to  prove  of  the  deepest  importance  to 
the  human  raee.  Food  is  now  being  utilized  that  was  formerly 
wasted,  l>ec"au.se  it  exeeeded  the  requirements  of  the  district,  and  it 
was  not  known  how  it  could  be  rendered  available  in  distant  parts. 
In  Australia  and  Sooth  Ameriea  partieularly  the  amount  of  animal 
CxkI  prrxMirable  far  surpasse,s  the  wants  of  the  inhabitants,  and  it 
has  been  the  j»nietiee  to  mierifiee  the  animab  for  the  wool,  skins,  fat, 
and  bniej*,  which  formed  exjwr table  eomraoditias*  The  prfjcesses 
that  have  been  inventc*!  now  enable  the  meat  to  be  preserved  and  to 
be  tranhport<LM:l  in  a  tit  eondition  for  taking  the  place  of  fresh  food 
elsewhere;  and,  with  the  facility  of  transit  that  exists,  countries 
where  focRl  is  scarce  may  l>e  supplied  from  those  where  abundance 
prevails,  whatever  the  distance  intervening  betwet*n  the  two.  The 
art  of  preserving  food  has  been  brought  to  a  sufficient  state  of  per- 
fection for  this  to  be  realizcil,  but,  at  the  same  time,  it  must  be  ad- 
mitted that  there  remains  room  for  impn»vement,  and,  dnui>tless, 
with  advancing  ex^ierienec,  improvement  will  follow.  Much  atten- 
tion, indeetl,  is  being  given  to  the  matter,  and  it  may  be  lof>ked 
n]K»n  as  forming  one  of  the  most  im|M>rtant  questions  of  tlie  day. 
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The  object  in  view  is  to  check  the  change  which  spontaoeotislv 
occurs  when  food  is  exp^ised  to  ordinar}'  conditions.  I  need  not 
enter  here  into  the  theoretical  considerations  that  have  been 
broached  regarding  the  precise  canse  of  this  change,  which  we  speak 
of  as  decomposition  and  putrefaction.  Suffice  it  to  state  that  there 
are  three  conditions  essential  to  its  oeenrrence.  These  are  the  pres- 
ence of — 1,  wannth  ;  2,  raoisture ;  and  3,  air.  The  exclusion  of 
either  of  these  conditions  will  prevent  the  occurrence  of  decoropoi- 
tioUj  and  tlius  we  are  supplietl  at  once  with  three  means  of  preserv- 
ing food,  viz.,  by — 

1.  The  influence  of  cold ; 

2.  The  removal  of  moisture,  or  dning ;  and 

3.  The  exclusion  of  air. 

There  is  still  another  principle  of  action  that  can  be  brought 
bear,  and  this  is— 

4.  The  influence  of  cerUiin  chemical  agents. 

The  effect  of  these  is  (whetlier  by  destroying  or  renderii 
tive  the  germs  contained  in  the  air  supiH>sed  to  excite  deo*jm position, 
or  whatever  else  their  moflus  operamii)  to  render  the  article  resistant 
to  the  operation  of  the  ordinary  influences.  Each  of  these  princi- 
pies  of  action  will  1m*  curi^orily  referred  to. 

1.  ChkL — At  the  freezing-point  molecular  change  is  entirely 
chwked,  and,  as  long  as  it  remains  in  a  frozen  state,  an  article  may 
be  kept  for  an  indefinite  time.  Tlie  guides  at  Chamouni  are  ready 
to  recount  to  visitors  tlie  incident  of  human  remains  derived  from 
an  avalanche  disaster  that  occurred  to  a  party  making  the  a^'ent  of 
Mcmt  Blanc  in  1820,  having  been  disci osetl  in  a  perfectly  fressih  state 
in  1K61  and  1863  at  the  tr>ot  of  the  Glacier  des  Bosst^ns^  five  and  a 
half  miles  from  the  seat  of  the  accident,  Immerseii  in  the  glacier^ 
they  were  gradunlly  hrooght  down  by  the  continual  advance  made 
by  it  to  the  point  where  th(*y  were  discovered,  which  is  whei>e 
glacier  is  progressively  melting  away  in  proi>ortiou  to  its  advi 

Cold  is  very  extensively  cmployctl  as  a  preservative  agenc)%  Ice 
is  now  largely  used  by  fishmongers  and  other  dealers  in  [Perishable 
animal  foods,  to  enable  them  to  keep  their  stock  in  a  frt^sh  condition. 
The  ice-chest  is  also  consideretl.  almost  a  necessary  apinirtenance, 
certiiinly  during  the  summer  montlis,  for  pixjserviug  fo<^id   in  large 
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establishments.  In  ocefin-going  passenger  steamers  meat  is  pre- 
served tm  a  large  sciilc  by  iutroduetion  into  an  ice-room  or  eliamber. 
Ai\  attempt  has  just  been  made  to  bring  meat  over  in  a  frozen  state 
fTuni  Au.stralia.  The  experiment  failed  from  the  eokl  not  having 
lieen  properly  sustained  on  the  voyage,  but  there  is  no  reason  that 
the  pro^ejsii  should  not  be  susceptible  of  Iwiiig  suceessiuUy  <*Jirried 
out,  as  far  as  the  act  of  prescrvatiou  is  corieeriiefL  The  question  of 
expense,  however,  will  have  to  form  an  element  of  eousideration^ 
and  experience  must  decide  whether  any  serirnis  deteriomtion  of  the 
article  arisen  from  the  complete  freezing  that  is  nece?=isiiry.  Meat 
that  has  been  frozeu  is  suljsecpiently  less  resistant  to  change  than 
before,  and  butchers  in  this  country  take  ste[)S  to  avoid  allowing  the 
frost  in  very  cold  wcathtT  to  affect  tlie  contents  of  their  shop, 

2.  Drpng. — Preservation  by  drying  is  applitx^l  to  Ix^th  animal 
and  vegetable  fixxls*  The  prai'tiw  is  one  of  great  anticjuityj  and  it 
enableji  a  number  of  articles  of  ordinary  consumption  to  lie  kept  in 
a  state  always  ready  for  use.  Latterly  it  has  been  artificially  applied 
to  potatoes  and  other  vegetables,  as  well  as  some  fruits,  and  with 
such  success  that,  after  Ix^ing  properly  soaked  and  cm»ked,  they 
closely  approacli,  both  in  appearance  and  taste,  the  fresh  articles^ 
and  thus  furnish  a  very  fair  substitute  for  them  where  circumstances 
do  not  permit  titem  to  be  obtaiocik  It  doe:^  not  answer  so  well  iiir 
animal  substanct^s,  althougli  a  quantity  of  food  (both  meat  and  tish) 
pre^ervt^d  in  this  way  is  to  V>e  met  with.  The  drying  here  leads  to 
more  or  less  h>ss  of  the  natural  flavor,  and  an  unpleasant  taste  is  apt 
to  be  gencratcih  Under  the  name  of  chanjin\  beef  which  has  been 
cut  into  strijis  or  slices  and  drieil  is  imported  trom  8<juth  America. 
PcmmieaHj  which  was  formerly  so  extensively  used  by  Arctic  voy- 
agers, tM>nsists  of  drietl  and  pulverized  meat  mixed  with  fat.  It 
presents  a  large  amount  of  nourishment  in  a  small  space. 

3.  Exckmon  of  Air, — This  is  the  principle  upon  which  food  ia 
now  being  extcosivcly  preserved,  to  some  extent  ior  hoiuc  use,  but 
chiefly  tor  transport  trom  one  Icteality  to  another.  It  is  imperfectly 
cjarried  out  in  the  domestic  operation  of  cowering  potted  meat  with  a 
layer  of  melted  liutter  or  some  other  kind  of  ftit.  Borne  articles  also 
are  preserved  by  immcrsinn  in  oik  Tbc  bottled  and  tinnc*!  pro- 
visions represent  a  more  pcrft^'t  application  of  the  process,  Tbe 
fooil  is  intrmluced  into  a  suitable  bottle  or  tin,  and,  after  being  heated 
to  drive  out  tlie  air  by  the  generation  of  wateiy  vapor,  the  opening 
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'is  dmed  and  hermcticaUy  sealeil^  to  prcclade  the  subsequent 
entnince  of  air.    Whea  projHirly  perfoniied,  the  efficacy  of  the  prooesB 
is  such  that  after  the  lapse  of  niuiiy  veal's  tlie  provisions  have  been 
found  in  a  perfectly  good  and  .'*ouih1  condition.     It  is  applied  to 
both  animal  and  Vi»getable  articles  of  food. 

The  fruit  and  vegetables  preserved  in  bottle.?  and  tins  enable  the 
representative  of  the  fre?<h  article  to  be  had  at  all  seai?<7n8  uf  the  ytsir 
autl  ill  all  localities,  and  so  closely  does  the  preserved  approach  in 
chanicter  the  fresh  fruit  or  vegetable  that  there  is  but  little  discov- 
erable tliiferenw  between  the  two. 

Every  variety  of  meat  and  soup,  and  also  fish,  lobsters,  &c,,  are 
now  to  Im?  obtained  in  a  preserved  state,  and  importation  upon  a 
very  extensive  si-ale  has  lately  been  earrieil  on  into  this  country  frora 
Australia  and  elsewhere.  An  imp4irtant  branch  of  trade  hiis,  indeed, 
sprung  up  during  the  last  few  years  in  this  dejmrtment  of  eommeroe, 
wdiich  is  mpi<Ily  increasing,  and  promist^  ultimately  to  attain  enor- 
mous dinieuHions.  The  plan  of  preserving  that  is  generally  tulopted, 
and  as  described  in  an  Australian  journal,  is  as  follows: 

The  meat-pitiserving  c^tabb'slnnents  are  so  situated  as  to  combine 
as  fully  as  may  be  found  possible  proximity  to  a  well-supplied  cattle 
market,  with  facilities  for  the  shipment  of  the  finished  product. 
Whenever  practicable,  grazing  jjaddm-k?;  are  provided  adjacent  to  the 
works,  in  which  to  keep  tlic  stock  purt*hasecl  until  rtt[uire*l  for  use. 
The  animals  are  slaughtered,  skinntHJ,  and  dismembered.     Fnnn  the 
slaughter-house  the  meat  is  removed  on  tramways,  or  by  sliding  it 
along  susjK*ndc<l  from  irou  bars,  to  the  *'  l)oning-room/*  where  the 
process  of  UR^at-preserving  properly  commences.     Exjiert  butchers, 
paid  by  the  piece,  here  take  the  meat  in  hand,  and,  taught  by  long    * 
practiiM?  and  stimulatctl  by  the  desire  to  earn  lai'ge  vvjigcs^,  {icrfomi 
their  work  with  surprising  skill  and  rapidity.     Their  duty  is  lo  cut 
the  meat  Irom  the  bone  and  remove  supeftluous  fat ;  and  so  thor- 
oughly is  the  work  done,  that  a  hungry  dog,  it  is  statc^l,  would  have 
to  turn  over  a  large  number  of  Imues  before  It  c<»uld  obtjiiu  a  dinner 
from  the  minute  shtx^ds  of  meat  adhering  to  them.     The  meat  is  now 
conveyed  to  the  kitchen,  and  here  it  is  in  the  first  place  cut  into  suit- 
able piec>cs  for  tinning,  and  weighciL     In  some  establishmcntii  it  is 
then  partially  cooked,  generally  by  means  of  steam  ;  in  others)  it  li 
put  int^:)  the  tins  in  a  raw  state,  with  the  aildiliou  of  a  little  salt. 
Usually  a  surplus  allowance  of  a  few  ounces,  the  number  varying 
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according  to  the  size  of  tlie  tin,  is  made  for  thi;  lo^^s  timt  <X'enrs  in 
king.  Sometimes  some  rich  gravy,  extracted  from  jwrtions  of 
mr^at  wliieh  are  nt^t  snitiible  far  tiiiiiiiig,  i8  addeil  to  eiidi  tin.  The 
tops  are  then  soldcreil  on,  a  small  hole  l>eing  leil:  in  the  miildle  of 
each.  Tills  is  one  of  the  most  critical  oj>eration.s  in  the  whole  pro- 
cess, since  every  tiling  rlcfiends  on  the  tia^  being  air-tight,  unfl  the 
most  skilfnl  tinsmiths  arc  em]}l<iye<l  to  piTforni  it.  The  eanistera, 
arranged  in  numbers  t*>gcther  on  a  perforated  ti*ay,  are  next  lowered 
into  a  bath  containing  a  saturated  solution  of  chloride  of  cidcium, 
and  there  allowed  to  remain  immersH^d  to  within  an  inch  or  two  of 
their  U^ys^  at  a  graihiuliy  increasing  temperature,  until  the  contents 
are  cooked,  and  all  atmospheric  air  is  expellcHl  through  the  small 
orifice  in  the  top.  The  hole  is  tlien  clo.sed  with  solder,  and  the  can- 
ister subjected  toashort,  thorougFi  immersion  in  the  hcatc<l  solution, 
the  t-emjK^rature  of  which  considerably  exceeds  that  of  boiling  water. 
All  that  now  remains  is  to  cmd,  clean,  test,  and  paint  the  canisters. 
After  removal  from  the  heatt^l  bath  they  are  placed  in  cold  water, 
cleaned,  aiid  then  transferred  to  the  testing-room.  This  i.s  an  arti- 
ficially heated  room,  in  which  they  arc  allowed  to  remain  for  a  pc*rir)d 
of  six  days.  Should  there  be  the  slighta'^t  leak  in  the  solder  of  the 
tin  the  defei^t  will  show  itself  within  tliis  time  hy  the  bulging  out  of 
the  ends  due  to  the  generation  of  gas  as  the  result  of  dec'omposition 
oocurriog  within.  The  canisters  that  stand  the  test  are,  lastly,  painted, 
labelled,  and  jjacked  for  exportation.  As  long  as  their  contents  re- 
main good  they  give  signs  of  the  absence  of  putrefactive  gases  by  the 
depression  of  the  surface  caused  by  the  condensation  ensuing  after 
the  process  of  hermetically  sealing. 

Meat  preserved  in  this  way  sustains  no  loss  of  its  nutritive  ca{>aeity, 
and  it  possesses  the  peenniaiy  advantage  of  being  free  tVom  bone. 
The  material  is  there  with  its  proix'r  aptitude  for  digestion.  The 
only  objection  is  that  through  the  heat  employefl  to  insure  its  pres- 
ervation it  is  brought  into  an  overcooked  condition*  It  is  proba- 
bly imiK)asihle,  in  de|H:iiding  only  on  heat,  to  escape  from  this  objec- 
tion, tor  exiH'riments  on  the  putrefactive  process  show  that  not  4jnly 
18  it  necessaiy  to  exclude  all  air  containing  active  germs,  but  the 
germs  must  be  destroyed  that  are  in  contact  with  the  article  itself, 
and  it  requires  a  high  temperature  to  accomplish  this  result. 

Milk  may  be  preserved  by  the  same  method,  bat  when  treated 
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in  the  ordinary  state  the  dbadvantage  aris^es  of  the  butter  separating 
and  not  being  afterwards  easily  iniscible  with  the  liquid.  To  over- 
come this  objention  tlie  milk  h  (Hineentrated  to  a  thiekish  eonsistencef 
and  ii?  ali»o  mixed  with  s^ugiir.  In  this  state  it  will  keep  for  some 
time  after  the  tin  is  opened* 

4.  Preixervtdion  of  Food  ht/  ike  use  of  Aniheptws, — There  are  seve- 
ral agents  that  are  employed  for  thi^  purj>ose.  Salt  is  one  of  the 
most  common,  and  nitre  h  frequently  conjoined.  The  effect  of  a 
fia]ine»  however,  is  to  depreciate  tlie  imtritive  vahie  of  the  article  by 
extracting  the  soluble  constituents,  and  by  also  hardening  the  texture, 
80  as  to  render  it  difificnlt  of  digestion.  Syrup,  alcohol,  and  vinegar, 
form  other  agents  in  comnirm  use  as  preservatives.  After  being  to 
some  extent  salted,  certain  kinds  of  meat  and  fish  are  often  sub- 
jec»ted  to  smoking.  The  empyreumatic  vajMjr  with  which  they  l>e- 
oome  penetrated  possesses  a  strong  antiseptic  capacity,  which  greatly 
promotes  their  power  of  keeping. 

The  aualvHis  of  brine  shows  that  the  procsess  of  salting  must  ma- 
terially diminish  the  nutritive  value  of  meat,  for  it  is  found  to  con- 
tain a  large  portion  of  the  ingrwlicnts  of  its  juice.  Not  only  dfws 
the  (!onti*action  whirdi  ensues  cause  the  infiltrating  liquid  to  lje  driven 
out,  but  the  liquetied  salt  tends  further  to  draw  out  by  osmosis  it» 
diffusiljle  organic  and  saline  constituents.  Liebig  estimates  the  lo^ 
of  nutritive  value  as  amounting  to  one-thinl  or  even  one-half.  Soak- 
ing salted  meat  in  water  removes  its  saUness,  but  cannot,  of  coun?e, 
restore  the  nutritive  principles  that  have  Ijeen  lost. 

From  experience  it  has  been  learned  that  salted  and  drii^l  food 
cannot  \x*  used  continuously  for  a  lengtheneil  jicriml  without  impair- 
ing the  health.  The  well-known  effect  is  the  development  of  a  ca- 
chectic state  wliich  manifests  itself  under  the  form  of  what  are  called 
scorbutic  affections. 


PRINCIPLES  OF  DIETETICS. 


The  plivsiolon^ical  properties  of  the  various  firimentiirv  priiiripk'S, 
looked  at  indivi<liially,  were  considered  in  a  former  part  of  this 
work ;  they  here  re<piim  to  be  s|>ok€n  of  colleetively  in  reference  to 
the  maintcnaiK^e  of  life. 

It  hapimns  that  an  article,  viz,,  milk,  is  prothiced  by  the  opemtions 
of  nature  for  the  special  |)orpi)se  of  sustaining  liie  rUiriiig  an  eurly 
period  of  the  existence  of  the  niamnuilian  animal.  Such  an  article 
may  be  taken  as  affording  a  typiciil  ilhistration  of  natural  food. 
Now,  we  find  on  looking  to  its  comjKjsition  that  it  contains  the  fol- 
lowing alimentary  principles: 

Nitrogenous  matter  (cEL^ein  principally,  and  in  smaller  qnantity 

some  other  forrae  of  albtimiuotd  matter), 
Fatty  matter  (by iter), 
A  carbohydrate  (laetin), 
Inorganic  matter,  comprising  salines  and  water. 

The  eggj  also,  stands  in  an  analogous  position.  As  all  the  [>arts 
of  the  young  animal  arc  evolvetl  from  it,  it  must  needs  represent  tfie 
material,  or  contain  tlie  suitable  principles,  for  the  development  and 
growth  of  the  hotly,  and  the  same  groups  of  principles  are  to  be 
recognized  that  exist  in  milk,  although  in  the  case  of  one  of  tbeni  it 
is  only  pre^^ent  to  a  somewhat  minute  extent.  (1)  Nitrogenous  matter 
is  largely  present  under  the  form  of  allmmen  l>oth  in  the  white  and 
yolk.  (2)  Oily  matter  is  eontiiined  in  the  yolk*  (3)  Saccharine 
matter,  a  principle  lielouging  to  the  carbohydrate  group,  is  to  be 
detected,  bnt  only,  it  must  be  mentioned,  to  a  sparing  extent,  in 
which  resjMHjt  the  composition  of  the  egg  ditlcrs  notably  from  that  of 
miJk.  (4)  Inorganic  matter,  consisting  of  salines  and  wat«r,  com- 
pletes the  list,  and  for  the  saline  matter  refpiii-ed,  that  belonging  to 
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the  jasliell  is  draw^n  uiH>ti  as  tlie  process  of  incubation  proceeds.  As 
Liebig  has  poiiitctl  out,  there  is  an  insnfficienev  «if  mineral  matter 
ill  the  soft  *x>otents  of  the  v^^  fnr  tl»e  development  of  the  nkeleton 
and  other  parts  of  the  chick,  but  the  shell  forms  a  store  of  ciirthy 
matter  which  i^radiially  Ix'coines  dissolved  by  the  phosphoric  acid 
generati*d  through  the  oxidizing  influence  of  the  air  upon  the  phot»- 
phorns  existing  amongst  the  contents  of  the  egg.  By  the  fjeenrrenee 
of  this  pnHHiss  the  shell  Wonies  thinner  and  thinner  as  ineulmtiun, 
i>r  tlevcloj>ment  of  the  chick,  advances. 

We  thus  s^^'e  that  in  theses  pr*xlncts,  which  are  specially  designeil 
in  the  economy  of  nature  ibr  the  devektpment  and  nutrition  of  ani- 
mal Ijeings,  it  is  a  ei>mbination  of  principles  that  is  present.  This 
may  be  therefore  taken  as  suggestive  that  such  a  combination  is 
needed^  and  experiments  upon  alimentation  have  abundantly  proved 
It  to  be  the  case.  It  is  not  this  or  that  alimentary'  principle  which 
can  be  srparatcMl  artilirially  from  others  that  will  suffice  for  sustain* 
iug  life,  but  d liferent  principles  associated  together,  just  as  we  find 
them  in  the  [jroductions  of  nature.  As  objects  of  nature  ourselves, 
it  is  the  productions  of  nature  that  form  our  appropriate  food.  We 
are  so  framed  as  to  depend  for  existence  upon  natural  productions, 
and  unle^  We  are  suj>[»lieil  witli  such  a  €oml>ination  of  principles  m 
is  met  with  in  natural  prod  net  ions  defet^-tive  nutrition  results. 


It  was  formerly  thought  that  the  niti-ogcnous  principles  ought  to 
be  capable  of  sustaining  life,  seeing  that  they  not  only  represent 
wliat  is  wantwl  for  administering  to  the  nutrition  of  the  btxly,  but 
through  tlicMr  carbon  and  hvdrogen  can  also  contribute  towanls  heat 
production,  and  it  ex(*ited  surprise  when  it  was  discovered  experi- 
mentally that  animals  perishetl  of  inanition,  exactly  as  if  they  had 
Imjcu  deprived  of  all  food,  when  confincti  excbisively  to  these  princi- 
ples. TitMlemann  and  Gnielin  frKUid  that  geese  were  starv'tnl  upou 
an  abundant  supply  of  white  of  egg,  but  it  is  esi>ecially  to  the 
resejirches  of  the  Paris  Gelatin  Commission  that  we  are  indebted  for 
a  eoniprehensive  survey  of  the  subject. 

The  laljors  of  this  Commission  were  instigjited  with  the  view  of 
determining  whether  the  gelatinous  extract  fnnn  Kmes  could  properly 
sup(»ly  the  place  of  meat,  particularly  as  foml  for  the  \m)ot.  It  ha^ 
been  asserted  that  such  was  the  case,  and  the  investigation  was  untler- 
taken  by  a  commission  appointed  by  the  Academy  of  Scieiioos:  of 
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Pari:?  and  named  tlit*  Gelatin  Commission,  After  nearly  ten  years 
of  uninterrupted  rej^earuh  it  h  statecl,  tlie  report  was  sent  in  by 
Ma^endie  in  tlie  nauie  of  the  CVtnimissioiu  The  <]ue>;ti(>n  which  the 
CYinimis-sion  primarily  undertook  to  decide  wtui  ;  WhdJtrr  it  iva^  pos- 
ifibk  economical tf  to  eMraci  from  bones  an  aliment  tehich  aloni^  or  mixed 
wiUi  other  subduaerfi  coy  fd  fake  the  plum  of  meal ;  but  the  inquiry  led 
on  to  a  study  of  the  nutritive  properties  of  the  aliuiinitary  prineipleB 
in  general.  The  eoncliLHious'  arrived  at  by  this  Coininisbion  form 
simple  expressions  of  well  ascertained  faets,  and  theretbre,  unlike 
many  physiological  wiR-lusionH,  stand  uneontroverted  by  the  ex- 
|»erience  of  the  thirty  years  whitl*  have  elapse<l  siiu^e  the  repcjrt  was 
drawn  up.  They  are  oi'sutHeieut  interest  and  imj>ortanee  to  lead  me 
to  introduce  them  liere.     They  ron  as  fijllows : 

1,  It  is  not  possible  by  any  knr>wn  }jrucess  to  extract  from  bones 
an  aliment  which,  eitlier  alone  or  mixed  with  other  aubstunees,  can 
take  the  place  of  meat. 

2,  Gelatin,  albumen,  and  fibriuj  taken  separately,  nourish  animals 
but  for  a  very  limited  period,  and  only  in  a  very  incomplete  manner. 
In  general  they  soon  excite  an  insurmountable  disgust,  so  that  the 
animals  nit  her  die  tlian  partake  of  them, 

3.  These  same  alimentary  principles  artificially  reunitcnl  and 
rendered  agreeably  wipid  by  sesisoning,  aiv  taken  more  readily  autl 
for  a  longer  period  than  when  in  a  separate  state ;  but  they  have  no 
better  ultimate  in  Hue  nee  on  nutrition,  for  the  animals  that  eat  them, 
even  in  considerable  (plant (ties,  end  by  dying  with  all  the  signs  of 
Cf^m plete  inau i tion . 

4.  Muscndar  Hesh,  in  which  gelatin,  albumen,  and  fibrin  are  unitc^l 
according  to  the  laws  of  organic  nature  and  associated  with  other 
matters  as  fat,  salts,  <fre*,  suffices,  even  in  very  small  fpiantity,  tor 
complete  and  prolonged  nutrition. 

6*  Raw  brines  can  tlo  the  same,  hut  the  quantity  consumed  in  the 
twent}*-four  hcmrs  must  Ix*  very  much  larger  than  in  the  case  of 
meat. 

6.  Every  kiml  of  preparation,  such  as  decoction  witli  w^ater,  the 
action  of  hydrochloric  acid,  and  particularly  the  ti'ansformation  into 

*  Gomptes  R^ndue  des  Seuncei  de  PAcademie  dea  Sciences,  iome  ISrue,  p.  262. 
Piirifi,  184L 
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gelatin,  rliminishes,  and  seems  even  in  certain  cases  almost  completely 
to  doi^troy,  the  nutritive  quality  of  bones. 

7.  The  Commission,  however,  is  umvilling  at  present  to  express 
an  opinion  ujjon  the  enipUiyment  of  gelatin,  assoeiatecl  with  otiier 
aliments,  in  the  nourishment  of  man*  It  believes  that  direct  experi- 
ment can  alone  throw  light  \}\Mm  this  f^nhjiH-t  in  a  definite  manner. 
It  is  actively  occupy ing  itself  with  reference  to  the  point,  and  the 
reanlts  will  be  made  known  in  the  seeond  and  lasti>art  of  the  report* 

8.  Gluten  extraetM  from  wheatcn  or  mai?;e  flour  satisfies  by  itself 
complete  and  prolonged  nutrition. 

9.  Fat*^  taken  alone  sustain  life  for  some  time,  but  give  rise  to  an 
imperfe<^t  and  disordered  nutrition,  fat  acenmnlating  in  all  the  tissues, 
sometimes  in  the  state  of  olein  and  stearin,  sometimes  in  that  of  al- 
most pure  stearin. 

Looking  at  the  alxive  concliLsioiis,  the  one  which  refers  to  gluten 
(8)  stands  in  opposition  to  the  others.  Surprise  is  expressed  iu  the 
rej>ort,  and  it  dfjes  seem  surprising^  that  whilst  other  isolated  alimen- 
tary principles  failed  in  sustaining  life  gluten  should  be  cajmble  of 
aflbrding  [XTf^t  uourifiliment  ti»r  auinaals ;  nevertheless,  it  is  stated 
that  animals  were  kept  ufxin  it  tor  three  months  without  internip- 
tion»  and  presentwl  througluHit  this  peritxl  all  the  signs  of  excellent 
hejilth.  The  exidanation  suggested  iti  the  report  for  this  discordant 
and  nnexpected  result  is  that  the  gluten  employ e<l  did  not  form  a 
pure  alimentary  principle,  but  retained  some  slareh  and  other  non- 
nitrogenous  matter.  Doubtless,  also,  there  must  have  Ix^en  mineral 
matter  likewise  present,  for  it  would  be  inconsistent,  from  what  we 
now  know,  that  life  should  l>e  maintaineil  for  a  lengthened  pericnl  iu 
the  absence  of  this  eonstituent  of  fo^jd.  IJuder  this  view  the  discord- 
ancy becomes  reeoncikxl,  the  result  observed  being  attributable  to  fi 
mixture  of  substances  being  in  reality  consuraeii  instead  of  a  single 
aiimentar}^  princii>le. 

The  Paris  Commission  having  found  that  gelatin  takea  alont 
failed  to  nourish  animals^  a  Commission  of  the  Institnt  d'Amster 
undert<x>k  to  detenninc  whctlier  it  incre^Lseil  the  nutritive  value  i 
other  aiiments  to  which  it  might  l)e  added.  Evidence  was  drawHi 
in  the  same  manner  as  had  been  done  by  the  Paris  CommiasioDy  from 
experiments  conducted  u|>on  dogs,  and  the  conclusion  arrived  al* 
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was  that  gelatin  was  not  only  of  no  nutritive  value  when  taken 
alone,,  but  was  not  made  nutritive  by  combination  with  other  sub- 
stances. This  conclusion,  vvliieh  plaees  ^^elatin  in  the  position  of  a 
useless  agent  in  an  alimentary  point  of  view,  is  inconsistent  with 
,  the  now  well-established  fact  that  the  ingestion  of  gelatin,  like  that 
of  other  nitrogenous  prineijiles,  gives  rise  to  an  increase  in  the 
elimination  of  urea;  fi>r,  as  pointed  out  in  a  previous  part  of  this 
work,  with  the  prnduction  of  urea  from  nitrogenous  matter  a  hydro- 
air  Iwnaeeous  compound  is  left,  which  is  evidently  susceptible  of 
being  turneil  to  accxjunt  as  a  fon:?e-prodncing  agent  in  the  system. 

Some  ex|>eriments  of  Mr.  Savory,  it  may  be  remarked,  have  been 
interpreted  and  quoted  as  showing  that  nitrogenous  matter,  com- 
binefl  only  with  tlie  appropri^ite  saline  principles,  suffices  for  the 
maiiik'nance  of  liie.  Tiuis,  in  Kirke?^\s  Physiology,  seventh  edition, 
p.  259,  it  is  stated,  "Contrary  to  the  view^s  of  Liebig  and  Lehmann* 
Savory  has  shown  that  wliile  animals  sjKH?dily  die  when  confined  to 
non-nitrogenoiis  tliet,  they  may  live  long  when  fed  exclusively  with 
nitn>genous  fomi*'  Again,  Dr.  Parkin  (**  Hygiene,"  third  edition, 
p.  160)  says,  "  For  though  the  dog  and  the  rat  (Savor}^)  can  live  on 
fat-free  meat  alone,  mnn  cannot  do  so.'*  Bischoif  and  Voit  found 
that  dogs  could  be  sustaintxl  on  meat  deprived  of  visible  fat,  and 
maintained  at  their  full  weight  with  but  very  slight  variation, 
whilst  Ranke,  it  ap[>ears,  cfmld  not  maintain  liiniself  in  perfect  nu- 
trition on  meiit  alone. 

Now,  with  reference  to  these  statements,  it  must  be  borne  in 
mind  that  after  the  removal  of  the  visible  fat,  flesh  still  contains  a 
certain  amount  which  is  brought  into  view  by  analysis.  It  cannot 
be  deprived  of  fat  beyond  1  per  cent,,  and  in  Savory's  exjieriments 
on  rats,Mhe  flesh  (lean  veal)  employed  was  iound  to  contain  1.55 
per  cent.  But,  let  us  look  into  the  pirticulars  of  the  experiments 
and  see  w^hat  they  in  reality  prove. 

In  the  first  place,  1.55  per  cent,  of  fat  in  meat  means  rather  over 
6  per  eent.  in  the  dry  matter  of  meat,  about  tliree-fburths  of  fresh 
meat  being  made  up  of  water. 

In  one  exiKTiment  a  couple  of  rats  which  had  Ijeen  nearly 
brougbt  to  the  verge  of  death  l>y  restrietiou  to  starchy  matter  and 
fat  were  fed  witti  bread  and  meat  tor  four  days,  and  then  with  meat 


alone.  A  week  after  oonmendng  the  meat  tbetr  united  weiglii  wm 
9  02.  1|  dr.,  mud  three  weeks  kler  10  oil  1  dr.  Being  now  plooed 
on  a  diet  of  meat,  with  oon-nitrogenous  food  (staroti  and  firt),  a 
notable  imiiitHreiBfeiit  iiocorred,  for  in  three  days*  time  tbty  weighed 
11  ox. ;  four  dare  later  14  oz.  12  dr?. ;  and  a  week  later  still,  14  oi, 
4  dn«. 

In  another  experiment  two  rats,  weighing  12  oz,^  were  placed  on 
m  exelui^ve  diet  of  lean  meat  ami  water.  They  remained  healthv 
hi  afipearaoce;  bat  dfodiitf  ttud  ire^A/^  and  in  a  mofdh'f  timt  umffhed 
fmfy  8f  m.  They  wvre  now  placed  on  a  miscx'ltaneoa^  diet,  and  In  a 
wet'k'si  time  weighed  12|  oz. 

In  a  third  upmBieiit  twt>r.i^  '  nig  t^^rrether  12  ozs.  7  dm, 

wt*re  kepi  iipao  A0  mail  diet  €  v%     On  the  thirteenth  day 

tme  of  Ae  ra6f  iUed,  the  wetghl  of  its  body  being  2  oz.  8  drs.,  and 
that  of  the  ocbar  6  oa.  3  dia.  The  live  one  was  attll  restricted  to 
the  same  libod,  omd  Um  dM  fai  dbjfv  hdetf  the  weight  of  its  body 
then  beiqg  A  <mu  It  is  worthr  o(f  meiilMNi,  as  a  pairing  remark, 
that  two  other  pam  of  tats  which  had  bees  taken  at  the  same  time^ 
one  (lair  hetsg  fed  on  a  oonHiitftigeiKNis  diet  and  die  other  on  a 
mixinl  dlet^  remaiiied  still  alive. 

1  have  entered  into  these  partirmlars  becanse  the  experiments  in 
qnertioiif  conlrarr  to  their  tnie  efied,  haire  been  referrefl  tf>  as  in- 
validatiitg  the  aoctediled  doctrine — that  to  sustain  life  in  an  eficieni 
manner  tliere  must  bean  admixture  of  the  nitrogenous  and  non- 
nitn>genons  aliroenianr  principles.  Before  quitting  the  suhjeet  it  id 
right  to  state  that  a  hawk  wa^  kept  for  two  months  on  the  same 
meat  ftxKl,  and  impro%'ed,  it  ia  asaertal,  in  appearanoe  and  condition. 
No  weights,  huwever,  are  given,  and  the  quantity  of  r<Kj<l  consumed 
IS  not  mcntioncfl.  With  the  Loo  per  cent,  of  fat  in  the  fn^h  meat, 
forming  rather  over  6  per  cent,  of  the  drj-  material,  a  sufficiently 
notahle  amount  of  fat  may  have  been  ingested  if  the  quantity  of 
fiMwl  oonsumtil  was  large.  It  h  not  contended  that  heat  or  force- 
pHHliu'tion  generally,  is  dependent  solely  upon  the  non-nitrogenous 
aliment  sup{»lied,  for  it  is  well  known  that  the  nitrogenous  princi- 
ph'H  umli TgM  metamor|»ho§is  into  urea,  and  an  oxidimble  residue 
wliich  is  sustTplible  of  utilization  in  that  direction;  but  ob^rvation 
temlw  to  show  that  for  the  proper  maintenance  of  nutrition  (and  it 
iiui^«t  he  aMnerabered  that  fat  is  a  neceasarj^  agent  in  the  aoeomplidh- 


PRINCIPLES    OF    FOOD    AKD    THEIR    NUTRITIVE    CAPACITY.     409 


lype 


roent  of  tlie  formative  proc^s-ses)  tlic  presence  of  mrae  non-nitpo- 
genous  matter  at  Imst  h  needed  in  the  fijod, 

P  If  the  nitrogcmnis  pnneipleSj  fn)m  their  capacity  for  yielding:  the 
requisite  material  for  the  eonstnietion  and  mainteuant^  of  the  tisssue^, 
and  h'kewise  froai  their  capacity  for  miderguing  metarnnridiosis  into 
urt^i  aod  a  hydrofnrl>oiMi€eoii8  product  susceptible  of  appropriation 
to  force  production,  might  appear  theoretically  sufficient,  as  far  as 
oi^uie  matter  is  conccrnedj  for  the  ^npjwrt  of  life,  such  even  cannot 
be  said  with  respect  to  the  uon-nitrogenon.s  princi|iles.  These  could 
not  possibly  be  exi>ected  to  suffice  for  maintaining  life,  m  an  element 
initising  which  \s  wanted  for  the  forinution  of  the  ti^^ues.  Ex- 
rperiuiental  proof,  however,  has  been  adduced  upon  the  point.  Fat 
formed  one  of  the  articlej^  Bubjected  to  investigation  by  the  Gelatin 
Commission^  and  Its  inability  to  wupixirt  life  h  shown  amon^r^t  the 
^— eonclusions  tliat  were  arrived  at,  Bou.ssingault  also  fed  a  duck  on 
^Kutter  oidy,  and  found  tbat  it  died  at  the  end  of  three  w^t*eks  of 
^Htarvati(»n.  Butter,  it  is  stated,  exudetl  from  all  parts  of  the  body, 
^^nd  the  feathers  seemed   as  if  they   had   been  soaked    in    melted 

butter* 
^h   Sugar,  gum,  and  starch  were  submitted  to  experiment  by  Magcn- 
^Bie  on  dogs,  and  Tiedemann  :md  Gmelin  on  gee*se;  the  animals  be- 
pSsame  emiu'iatcd  and  more  and  more  feeble  till  they  perishwl  of  in- 
anition.    Like  exi>eriments  have  since  alfto  been  ixTlbrmed  by  others, 
and  ^y>r  res  ponding  results  obtained. 

fe\^'hen  fat  i^  combined  with  other  non-nitrogenous  matter,  emaeia- 
m  is  still  one  of  the  phenomena  obser\*ed.  In  Mr.  Savory ^s  ex- 
^riments  on  rats'  fed  on  equal  parts  by  weight  of  arrow^root,  sago, 
pioca,  lard,  ami  suet— a  mixture  Ibund  to  contain  only  .22  [ler  cent, 
of  nitrogen— the  animals  underwent  emaciation  and  *lied  of  iuani- 
Hpon,  fat  having  disappeared  from  tlie  body  jis  occurs  under  complete 
privation  of  food.  Notwithstanding  this  absence  of  fat  from  the 
lK>dy,  the  fur  of  the  animals  was  ohservetl  to  have  presented  a  de- 
cidedly greasy  appearance,  just  as  though  fat  exuded  from  the  skin 
in  correspondena'  with  what  Boussingault  nuticeil  in  his  ex[>eriraent 

■y^here  a  duck  was  fed  exclusively  on  butter, 
L    It  may  be  inferred  that  nitrogenous  matter  is  required  not  only 
for  the  formation  of  the  tissues,  but  likewise  for  contributing,  by  the 
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promotion  of  tte  requisite  change,  to  the  utilization  of  the  non-nitro- 
genous principles,  and,  unless  it  exists  in  suitable  amount  in  die  food, 
these  principles  fail  to  pass  on  to  tlieir  proper  destination.  It  is 
known  that  the  carbohydrates  ecmtribute  to  the  formation  and  ae- 
cumulation  of  fat,  but  for  this  to  take  place  the  concurrence  of  a  due 
amount  of  nitrogenous  matter  h  required*  Boussingault's  experi- 
ments on  pigs  showed  tluit,  whilst  potatcjcs  alone  did  not  suffice  for 
fattening  the  animals,  they  grew  fat  with  the  addition  of  nitrogenous 
matter;  and  the  presence  of  fat  also  in  the  food  seems  in  some  man- 
ner or  other  likewise  to  promote  the  transformation  of  the  carbohy- 
drates. Boiissingault  also  found  that  the  cow  was  insufficiently 
nourii^hed  on  [lotatoes  and  beet-root  alone,  although  given  in  %*€iy 
larf^e  quantity. 

The  question  as  to  whether  non -nitrogenous  matter  should  enter 
into  the  comiK>sition  of  food  has  been  sufficiently  discussed  alretidy, 
but  another  question  presents  itself:  Are  both  fats  and  carbohydrates 
necessary?  If  we  IcMjk  to  the  diets  of  ditferent  nations  we  almciet 
invariably  find  that  both  these  principles  are  represented.  Still  it  is 
evident  that  fat  alone  will  suffice  for  yielding  the  non-nitrogenous 
matter  recjuinxl  for  the  support  of  life,  for  we  find  in  certain  jmrta  of 
the  globe  that  there  are  large  numbers  of  persons  who  subsist,  am! 
maintain  themselves  in  good  health,  exclusively  on  animal  food,  in 
which  fat  flu'mrt  the  only  repn^scntative  of  non-nitrogenou'?  matter* 
As  to  whether,  however,  the  carbohydnitcis  can  similarly  supply  what 
is  wanted  forms  a  question  that  is  not  so  summarily  to  be  disposed 
of.  It  is  true,  thei^  are  some  articles  of  vc^table  fi^od  which  are 
capable  of  sustaining  life,  and  which,  whibt  freely  containing  a  car- 
bohydrate,  contain  a  comparatively  insignificant  quantity  of  fiit,  but 
the  i>rcs4:'nee  of  fat,  as  has  been  already  mentione<l,  apj>ears  to  he  of 
ger\ice  in  pnmioting  the  metfimorphfjsis  of  the  carbohyib^tes  in  the 
system.  It  also  exerts  a  favorable  influence  over  the  assimilation  of 
nitrogenous  matter  and  the  prooesaes  of  tissue  formation  and  nutrition; 
and  it  may  be  said  that  there  is  strong  reason  to  believe  that  the  a^ 
s«x*iation  of  a  certain  amount  of  fatty  matter  with  the  carbohydmces 
is  prol>ably  necessary  for  the  maintenance  of  the  oi^otsm  in  pcrfed 
health.  The  belief  is  further  entertaincfl  that  its  defieiencjr  »J 
times  the  source  of  the  development  of  the  tuljerculous  diathem. 


I 
I 
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Inorganic  matter,  under  the  form  of  saline  materiab  and  water/ 
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jimllj  OS  essential  for  satisfying  the  requirements  of  life  as  the  organic 
iiponents  of  food.  Although  such  saline  materials  and  water  do 
not  ap|K»ar  to  be  iiidividnally  concerned  in  tlie  interplay  of  changes 
which  form  the  source  of  the  i>henoniena  of  life,  tliey  nevertlieless 
enter  as  essential  elements  into  the  constitution  of  the  textures  and 
fluids  of  the  body,  and  thus  nnist  needs  l>e  supplietl,  to  an  adc<|nate 
extent  to  meet  tlie  requirements  of  nutrition  and  secretion,  with  the 
footl  from  without. 


W£ 

Ilh 
CO 


Such  form  the  principles  that  are  required  as  components  of  food 
for  the  maintenance  of  the  body  in  a  hcahhy  condition.  But  as  yet 
I  have  only  referred  to  the  nature  of  the  principles  and  not  to  their 
amount.  As  rcjjards  the  inorganic  portion  of  food,  it  may  simply 
be  said  that  enough  of  the  several  prineipk^  encountered  in  the  brxJy 
must  !x»  supplied  to  meet  the  wants  of  nutrition  and  secretion.  The 
organic  poitif^n,  however,  cannot  be  so  summarily  dispoBctl  of,  ami 
the  qncstion  first  arises :  Wliat  relative  pro|>ortion  of  nitrogenoas  and 
non-nitrogenons  j>rinciples  is  best  adapted  for  administering  to  the 
requirements  of  life? 

It  may  lr>e  thirly  concluded  that  the  requirements  as  regards  food 
vary  witli  expasnre  to  diilerent  conditioirs.  According  to  the  ex- 
penditure that  is  taking  place,  so,  in  a  good  scheme  of  dieting,  should 
materials  !>c  supplicil  which  are  best  calculatcil  to  yiekl  what  is 
wanted,  louder  exposure  to  hard  labor  and  inactivity,  and  to  a 
igh  and  low  external  temperature,  the  consumption  of  material  in 

e  system  differs,  and  the  supply  of  fiwd  should  be  regulated  ac- 
cordingly. Notwithstanding  the  tenor  of  recent  experiments  as  to 
mechanical  or  muscular  work  being  obtainable  from  the  oxiilation  of 
non-nitrogenons  matter,  general  experience  is  to  the  efTect  that  for 
the  maintenance  of  a  good  condition  nitrogenous  matter  is  required 
in  larger  quantity  under  great  exertion  than  during  a  state  of  n^t. 
The  inhabitants  of  the  colder  regions  also  require  to  be  more  per- 
fectly supplied  with  combustible  matter  tlian  persons  inlial»iting 
warmer  climates. 

)  The  laws  of  nature  are  such  as  to  conduce  to  an  adaptation  of  the 
sup[)ly  of  food  to  its  demand.  We  are  all  conversant  with  the  fact 
that  exercise  and  exposure  to  cold — comlitions  wliich  increase  the 
demand  for  fcKxl — shari>en  the  appetite,  and  thus  lead  to  a  lai^r 
quantity  of  material  being  consumed ;  whilst,  conversely,  a  state  of 
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inactivity  and  a  warm  clinuite  tell  in  an  opposite  manner,  and  reduce 
the  inclination  for  food,  A  badly  fed  laborer  is  capable  of  perform- 
ing but  a  .slight  day*8  work,  and  a  sturving  man  falls  an  easy  victim 
to  the  cH'ct!t8  of  exposure  to  cold. 

Not  only  iw  there  thus  a  corresix*ndcnce  Iietween  the  amount  of 
food  rc(|nired  and  the  inclination  for  taking  it,  but,  pmbably  arising 
from  the  tcaehiiigi*  of  experience,  we  tind  the  nature  of  the  food 
seliK'ted  in  ditferent  countries  to  vary,  and  to  constitnta  that  which 
is  most  in  conform ity  with  what  is  needed. 

For  example,  the  dwellers  in  the  Arctic  regions,  besides  consum- 
ing an  enormouB — even  proiHgious — (|uantity  of  food,  partake  of 
that  kind  which  abounds  in  the  nicxst  efficient  form  of  heat-generat- 
ing material,  viz,,  oleagint»u8  matter.  It  is  from  the  bodies  of  seals 
and  wlialcs,  and  suchlike  sources  that  the  food  of  the  extreme 
northerners  is  obt;iined.  It  is  true,  the  coldness  of  the  climate  will 
not  permit  the  prt»duetion  and  snpply  of  the  earbohydmtcs  by  vege- 
table growth,  as  ownrs  in  k»wer  latitudes;  but,  if  it  did,  they  vou\d 
hardly  be  consumed  in  sufficient  quantity  to  yield  the  requisite 
amount  of  heat. 

Sir  Anthony  Carlisle  relates  an  anecdote  from  his  experience 
amongst  the  Arctic  inhabitants  :  "  The  most  northern  niches  of  man- 
kind/' he  says,  **  were  found  to  be  unaequaiutLHl  with  the  taste  of 
sweets,  and  their  infants  made  wry  faw-s  and  sputtercfl  out  sugar 
with  disgust ;  but  the  little  urcliins  grinned  with  ecstasy  at  the  sight 
of  a  bit  of  whale's  blubber/' 

In  the  tropics,  on  the  other  hand,  it  is  especiaUy  ujH>n  vegetable 
pHxlucts-'prixlnets  largely  charged  witlj  principles  belonging  to  the 
airbiihydrate  group  instead  of  fat,  that  the  native  inhabitants  sub- 
sist. The  succulent  fruits  and  vegetables,  says  Liebig,  on  vvhicli  the 
natives  of  the  soutli  prcier  to  feed,  do  not,  in  tlic  fresh  state,  cimtain 
more  than  12  per  cent,  of  carljon.  The  blubber  and  train  oit^  on 
the  otiier  hand,  which  enter  lurgcly  into  the  diet  of  tlie  extreme 
nortlierniT,  contain,  he  remarks,  from  iiH  to  8U  per  cent,  of  carlion. 

For  a  temperate  climate  reiLson  would  suggest  something  l>etw**en 
the  two  exti-emes  as  yielding  the  most  suitable  form  of  foo«l»  and 
castom,  we  find,  has  led  to  the  selection  of  a  mixcil  diet,  which  fur- 
nishes the  combination  of  the  two  kinds;  of  heat-priKlucing  principles. 

It  is,  then,  ufjon  the  principle  of  adaptiveness  to  the  particular  fe- 
quirement  existing  that  the  diet  should  be  made  to  (x»nforai.   The 
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formanoe  of  work  was  until  reeently  believed,  in  accordance  with 
Liebig^s  tc^aching,  to  have  its  source  in  the  metamorphosis  of  oitro- 
genoiis  matter.  It  wa-^  considered  that  nmseular  and  nervous  action 
resulted  from  an  oxidation  of  nuisrolar  ami  nervous  tissue,  and,  that 
according  to  the  extent  of  action  occurring,  so  was  a  supply  of  the 
nitrogenous  alimentary  principles  demanded  to  replace  the  oxidized 
material.  This  gave  to  nitrogenous  matter  a  s|>eciai  position  in  re- 
lation to  the  manifestation  of  nerve-muscular  activity ,  and  Liebig 
measured  the  working  value  of  food  by  the  amount  of  what  he 
styletl  the  plastic  elements  of  nutrition  it  containetL  The  following 
table  was  fnimed  by  him  to  show,  upon  this  principle^  the  relative 
working  value  of  various  articles  of  fo<xl  in  common  use.  To  bring 
tlie  eornparisnii  to  uniformity^  the  nnn-nitrogenons  matter  is  all 
reckoned  as  stan-h.  The  relative  value  of  fat  and  starch  for  heat- 
producing  purposes  may  be  re^jkonod  from  the  amount  of  oxygen 
respectively  re«pn*red  for  the  complete  oxidation  of  the  product,  and 
it  is  found  to  stand  in  the  ratio  of  1  to  2 A.  Thus,  by  a  simple  pro- 
cess of  calculation,  fat,  when  this  form  of  non-nitrogenons  matter 
exists  in  a  given  article  of  food,  is  easily  I'educed  into  its  heat-pro- 
ducing equivalent  of  starch. 

lAehig^B  Tabular  RepreMntathn  of  the  relative  value  of  various 
Artidem  of  Food. 

Non-nltmirpnoiis 
PJatUc  nltrogeuooA       calorifncicut  mntler 

iiiuUi^r.  ri'ckoued  «•  sUrch. 

Veal 10  1 

Hiiiro'8  flesh,       ....     10  2 

Bt^ef,          .....     10  17 

Benns, 10  22 

Pens, 10  23 

Pmt  mutton,       ....     10  27 

P*tpork ,10  30 

Cow's  milk,       ....     10  30 

Womiin'g  milk,         .         .         ,10  40 

When  ten  flcjur,          ,         .         .10  46 

OHtlDGul, 10  60 

Rye, 10  57 

Burlpj, 10  67 

Put4iloea,   .         .          .         .         .10  80  to  115 

Rico,          .....     10  123 

It  has  been  previously  shown  in  this  work  that  there  is  now 
strong  rea«K>n  to  believe  that,  in  opposition  to  Liebig*s  view,  the  noii« 
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nitrogenous  elements  of  food  contrilnitc,  iis  well  iis  the  nitrogenous, 
to  the  production  of  muscular  force,  ami  with  this  before  us,  nitro- 
genous matter  eenj^^s  to  hold  the  s|D€eial  va hi e  jls  a  source  of  working 
power  tluit  wiL%  till  ([iiite  nxM^utly,  a88iji;iie<l  to  it. 

It  was  through  the  extension  of  the  doctrine  of  the  conservation 
of  energy  (which  implies  that  force  18  reiidily  trans  mutable  fn>m  one 
ibrm  into  another,  but,  like  matter,  not  susct^ptible  of  being  creatal 
from  nothing,  nor  of  being  de^troye^l)  to  living  btidies,  combined 
with  the  re.su lt8  obtaiucH:!  by  Fick  and  Wislicx^nus  in  their  ascent  of 
the  Faulhorn  {vkk  i>.  58),  that  physiologists  were  let!  to  entertain 
the  view  that  h  now  held.  Fiek  and  Wii^lieenns  proved  that  the 
oxidation  of  their  muscular  tissue,  as  measured  by  the  amount  of 
nitrogen  voided  with  the  urine,  suflieed  only  for  tlie  prcKluction  of 
a  small  proporti*ai  of  the  foree  exiK'uded  in  tlie  aeeuniplisbmerit  of 
the  mcitsuretl  work  performed.  The  only  conclusion  they  tnjuld 
arrive  at,  therefi^re,  was  that  mns^'ular  i>ovver  originated  frtnn  llie 
oxidation  of  non-nitrogenous  matter,  of  which  their  food  exclusively 
consisted  for  a  short  time  l>efoi'e,  and  during  the  period  of  the  ascent, 
Exi>i*riments  have  since  Imx'u  i>erf(irmeil  by  other  oliserven?,  with 
corrolx>rative  results,  and  it  may  now  be  looked  ujjon  as  a  settled 
point,  that  non-nitrfjgenous  alimcutary  matter  contributes,  in  a 
manner  not  before  susjiceted,  to  muscular  force  pro<bictiou. 

As  a  set[Uel  to  this  dcHluetlon,  IVofessor  Frankhind*  undcrt«»ok 
the  exjRTi mental  deterniination  of  the  foroe-pnwlucing  value  of 
various  articles  in  common  use  as  fixKl.  His  results  represent  the 
actual  force  evolved  by  complete  oxidation,  under  the  form  t>f  heat, 
measured  by  means  of  the  calorimeter*  Now,  hc»at  {in<l  niechauica] 
work  are  not  only  mutually  convertible,  but  Ijear  a  fixed  quantitative 
relation  to  each  other.  A  certain  amount  of  heat,  in  other  word.^,  h 
transformable  into  a  definite  amount  of  motive  })ower  eajiable  of 
l^rforniiug  a  fixed  and  tusccTtainable  amount  of  mtH^haniail  work. 
ThuS|  by  calculation,  the  value  of  a  given  article  of  food  is  easily 
represented  in  working  jwwcr.  It  is  in  this  way  that  the  measure 
of  working  i>ower  has  l>ecn  deiluccd.  Professor  Frank  land's  table 
will  be  found  annextHL  In  it  the  continental  weights  and  meadtms 
are  employed.^    The  unit  of  heat  is  the  amount  of  heat  which  wiU 

*  Philoi.  Mrig.,  vol  xixii,  1866. 

'  Ixprewcd  in  EngliRli  w«»ghU  iind  measnrw  U  is  th«  fo<»t*p<)unii,  or  lb* 
power  required  to  lift  one  |>ound  one  foot  high,  which  fofin»  the  uait  of  wofk, 
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raise  the  temperature  of  1  gramme  (15.432  grains)  of  water  1*^  Cent 
(1.8°  Falir.).  A  kilogram  metre  uf  force  is  the  representative  of  the 
power  reqiiircil  to  lift  1  kilogninime  (2. 20-10  11  »s,  avoid upois)  1  metre 
(3.280H  feet)  high.  The  value  of  the  variciiis  articles  merit ioiie^l  in 
the  list  in  units  of  heat  is  the  result  of  direet  observation,  whilst 
that  In  kilogram  metres  of  force  is  obtained  hj  caleulation  u|>ou  the 
ba.sis  of  Mr.  Joule^s  estimate,  whieh  represents  the  heat  that  will 
rai.se  the  temperature  of  1  kilognimme  of  water  1°  Cent,  as  equiv- 
alent to  the  nu^^hanieii!  jx>wer  recjuired  to  lift  1  kilograinnie  423J 
metres  high,  or»  what  is  the  same  thing,  423 i  kihigminines  1  metre 
high. 

In  the  following  table  it  will  be  seen  that  the  working  value  is 
not  the  same  where  nitrogenous  matter  has  to  be  dealt  witli,  when 
oxidized  in  the  body  as  when  burnt  in  oxygen.  This  arises  from 
the  occurrence  of  complete  oxidation  in  the  one  ease,  and  uot  in  the 
other.  Whilst  with  non-nitrogen  on  s  matters  complete  oxithititin  of 
the  elements  occurs  within  the  body,  like  when  burnt  without,  it  is 
not  so  with  nitrogenous  matters.  Tliese  in  the  system  are  only  par- 
tially consumed,  the  nitrogen  escaping  under  the  form  of  urea,  and 
C3arrying  oflT  a  i>ortion  of  the  carbon  and  hydrogen  in  an  imperfectly 
oxidized  condition.  This  !iual  product  of  animal  eonsumjitioii, 
therefoi^,  possesses  a  certain  amount  of  unexpended  force  (at  least 
one-seventh  of  that  originally  belonging  to  the  material),  whereas 
the  final  produ(*ts  of  burning  in  oxygen- — consisting  of  fret.^  nitrogen, 
carbonic  acid,  and  wattT — ^ represent  fully  exhausted  principk^s.  It 
is  of  course  assumeil,  in  speaking  of  the  force-producing  value  of 
articles  consumed  in  the  body,  that  this  only  refei-s  to  the  material 
that  is  actually  digested  and  utilized,  whieh  c*ertainly  as  a  rule  is  far 
from  comprising  the  whole  that  is  consumed  as  food. 

Taking  the  force-value  as  given  above,  and  reckoning,  in  accord- 
ance with  Hehnlioltz"s  calculation^  that  the  animal  system  is  capable 
of  turning  one-fifth  of  the  actual  energy  deveIoi>ed  by  the  oxidation 
of  the  food  to  account  as  external  work,  Professor  Frank  land  has 

•nd  772  fo«ol-p<»uiids  reprefient,  according  to  Mr.  Joule's  e5t^mfit4>»  i\w  dyuamic 
equivHU'Di  of  I**  Fahr,, — thiit  is,  the  bout  tequTr»*d  to  rmse  the  temperHture  of 
one  pound  of  wnttjr  1*"  Fnhr.  eonstttuteii  tho  equivalent  of  the  power  ref|uired  to 
Hfl  one  pound  772  feet  high.  Kilogram  metres  are  convertible  mia  fuol-pounds 
by  multiplying  by  7.232;  one  kilogrumrne  (2.204^  lbs.  avoir.)  raised  on*i  metre 
(3.2808  fe«i)  bigb  equalling  ono  pound  ruised  7>232  feet  high. 
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Weight  and  cost  of  various  articles  of  food  thai  woxdd  require  to  he  con- 
sumed in  the  system  to  raise  the  body  of  a  person  weighing  10  stone,  or 
140  pounds,  to  a  height  of  10,000  feet  (Frankland). 


Name  op  Food. 


Cod-livep  oil, 

Beef  fat, 

Butter, 

CocoR-nibs, 

CbeBhire  cheese,  .... 

Oatmeal, 

Arrowroot, 

Flour, 

Pea-meal, 

Ground  rice, 

IsinglasB, 

Lump-sugar, 

Commercial  grape-sugar,  . 
Hard-boiled  eggs,     .     .     . 

Bread, 

Lean  bam  (boiled),  .     .     . 

Mackerel, 

Lean  beef, 

Lean  veal, 

PoUitoes, 

Wbiting, 

Apples, 

Milk, 

White  of  egg, 

Carrots, 

Cabbage, 

Ouinness's  stout  (bottled). 
Bass's  pale  ale  (bottled),    . 


Weight  in  Ibe. 
required. 

At  price  per  lb. 

Coet. 

*. 

d. 

*. 

d. 

0.563 

8 

6 

I 

lU 

0  666 

0 

10 

0 

5i 

0.693 

1 

6 

1 

oi 

0.735 

1 

6 

1 

U 

1.166 

0 

10 

0 

llj 

1.281 

0 

2} 

0 

^ 

1.287 

1 

0 

1 

8i 

1.811 

0 

2J 

0 

31 

1.386 

0 

H 

0 

^ 

1.341 

0 

4 

0 

6J 

1.377 

16 

0 

22 

0} 

1506 

0 

6 

0 

9 

1.687 

0 

3i 

0 

6i 

2  209 

0 

6J 

1 

^ 

2.346 

0 

2 

0 

H 

3.001 

1 

6 

4 

6 

3.124 

0 

8 

2 

1 

3.582 

1 

0 

8 

6i 

4.300 

1 

0 

4 

8i 

5.068 

0 

1 

0 

61 

6.869 

1 

4 

9 

4 

7.816 

0 

U 

0 

11} 

8  021 

6d.  per  quart. 

1 

8J 

8.745 

0 

6 

4 

44 

9.685 

0 

n 

1 

^ 

12.020 

0 

1 

1 

Oi 

6i  bottles 

lOrf.  per  bottle. 

6 

7i 

9        '* 

lOrf. 

K 

7 

6 

Looked  at  in  the  manner  above  represented,  muscular  work,  like 
heat,  in  opposition  to  Liebig's  theory,  is  derivable  from  the  oxida- 
tion of  non-nitrogenous  as  well  as  nitrogenous  matter,  and  Professor 
Frankland's  tables  show  that  .55  lb.  of  fatty  matter  will  furnish  the 
same  amount  of  power  as  is  obtainable  from  1.3  lbs.  of  flour,  1.5  lb. 
of  sugar,  3.5  lbs.  of  lean  beef,  and  5  lbs.  of  potatoes.  Traube  even 
inverted  the  proposition  of  Liebig,  and  asserted  in  the  most  de- 
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cided  manner  that  the  substances  by  the  oxidation  of  which  force 
is  generated  in  the  muscles  are  not  the  albuminous  constituents  of 
the  tissue,  but  non -nitrogenous  principles,  viz,,  either  fata  or  carbo- 
Ind  rates. 

According  to  the  foregoing  table,  wiicrein  is  mentioned  the  co^t  of 
the  various  articles  of  food  reqnireil  to  l>e  e<:)n.<umetl  to  aeeonipHsh  a 
given  amount  of  work,  it  appears,  viewing  these  articles  [)urely  in 
their  cjipacity  as  force-prod ueing  agents  by  oxidation,  that  tlie  same 
amount  of  work  i«  obtainable  from  oatmeal  costing  3Jd.;  flour,  ^jd, ; 
bread,  4f(l.;  and  beef  tat,  *jjd. ;  as  from  beef  tH3*5ting  3s.  64d,,  and 
iBinglasi  £1  2s.  0|d. 

Taking  all  the  facts  at  present  revealed  into  consideration,  wc 
appear  to  be  warranted  in  adojiting  the  following  terms  of  expres- 
sion. It  is  in  the  first  place  admittcfl  on  all  hands  that  fixxl  is  the 
source  from  which  muscular  power  is  derived,  and  hence  the  s^upply 
of  food  should  be  in  pr<i]>oi*tion  to  the  imniunt  of  work  that  is  per- 
formed. It  was  iiirmerly  thought  that  food  nmst  Ijc  converted  into 
muscular  tissue  before  it  t*ould  *be  available  for  the  performance  of 
work,  which  invoK^ed  the  origin  of  work  irom  nitrogenous  alimen- 
tary matter.  Tlie  eflt-ct  of  ret^ent  Investigation,  however,  Is  to  show 
that  it  is  not  to  an  oxidation  of  musi-ular  tissue  that  we  are  tu  look 
for  the  force  pivKhiced.  The  muscle*^  ai>pear  to  stiuid  in  the  i3osttion 
of  instruments  for  elfwting  the  conversion  of  the  cheniical  energy 
evolveil  by  the  *>xidation  of  eoinbustil>le  matter  into  working  jKiwer, 
Fats  and  carbohydrates  can  furnish  the  combustible  matter  requiR^l, 
and,  under  ordinary  cinnimstances,  probably  do  largely,  if  nr»t  chiefly, 
supply  it.  Nitrogenous  matter  ean  do  so  likewise,  but  it  has  tu  tindrrgo 
a  preparatory  metamorphosis  for  effecting  the  separation  of  nitrogi*n 
in  a  suitable  form  for  elimination, 

Aj*  j>ointcd  out  in  a  previous  part  of  this  work  (ride  p.  76  fi  «^.)f 
it  is  under  the  form  of  urea  that  the  nitrogen  of  digested  and  »b- 
jaorbc<l  nitrogenous  matter  mainly  e^eajK-s?.  This  body  consists^  lie- 
Bides  nitrog*'n,  of  carbon,  hydrogen,  and  oxygen,  and  the  amount  of 
oxygen  is  sucli  as  to  leave  a  portion  of  the  «irlK)n  and  Inxlrogcn  in  a 
combustible  or  oxidi/^able  condition.  In  the  escape  of  ureo,  tbere- 
fore,  tliere  is  a  loss  or  waste  of  a  portion  of  the  tbrce*prtKlu<if 
of  tlie  original  uitrogenons  principle,  and,  taking  dry  nii 
matter,  bb  nearly  as  possible  one-third  jwisses  off  as  urea.  The  re* 
maining  two-thirds  form  the  available  portion  for  force-prod ucUoa* 
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But  thk  residuary  portion  h  made  up  in  [»jirt  of  oxygen,  and  it  18 

aly  in  reality  50  jxt  CH*ut.  of  the  original  nitrogenous  matter  that 

"consists  of  e4U*l>on  and  liydrogou  in  an  oxidiznl^le  roridition.     Tims  it 

is  that,  for  force-prod uet ion,  nitrogcnuus  nuittur  is  of  less  value  than 

the  fats  and  csirbohyJmtes. 

Observation  shmvs  that  the  resnlts  of  ex]wrienee  fully  accord  with 
the  teachings  of  seience.  In  the  ease  of  navvies  and  other  hard-work- 
ing men  the  ajjpetite  is  kno^^^l  by  the  employer  to  ftirm  a  uiea^nre  of 
c-a{meity  for  work,  A  falling  off  of  the  appetite  means,  that  is  to 
say,  a  diminished  eapaeily  for  the  performance  of  work.  A  farmer, 
where  wages  were  good,  when  a.^ked  *'  how  it  was  that  he  paid  his 
laborers  so  well?*'  replieKl,  **  that  he  could  not  aftbi-d  to  pny  them 
Ic-Ss,  f( J r  he  f(> u n d  that  1  < 'ss  \\  a ^o<<  \t r (  m  1 1 1 cchI  I c^s  work/*  I  n d ec  'd ,  f* ne 
light  ju>5t  as  reasonably  expect  tliat  a  Pi  re  would  burn  liriskly  with 
^scanty  supply  of  fuel,  or  a  i?tejim -engine  work  with  a  defieieut  sup- 
ply of  coal,  as  that  a  man  eonld  lulmr  upni  a  meagre  diet.  Men 
have  also  Icarncil,  where  arduous  work  has  to  Ix'  performetl,  and  simi- 

Ilarly  in  cold  el i mates  where  a  large  amount  of  heiit  Int**  to  l)e  pro- 
Buceil — for  the  demand  is  the  same  in  the  two  cases — that  the  re- 
Iwirenients  are  Irnst  met  by  a  liberal  consumption  of  fatty  m:itter — 
ne  most  efficient  kind  of  lbrt*e-prcMluciog  material — with  the  tcHHl. 
pic  fat  bacon  relished  and  cMteu  with  his  brciid  by  a  hard-working 
mborer  yields,  at  a  minimum  cost,  the  fon*e  he  tbrms  the  mcHJium  for 
^producing. 

Hf  Ajs  thus  oonsideretl,  rhe  non-nitrogenous  alimentary  principles  ap- 
'      pear  to  pos.si^'^  a  higher  dietetic  value  tlian   the  nitrogenous,  and 
^^when  iX'garded  solely  in  relalicm  to  capacity  tor  force-production, 
^Hherc  is  no  doubt  they  in  reality  do  so.    But  there  is  a  further  point 
to  be  looked  at.     The  physical  development  and  raaintenanee  of  the 
body  must  be  likewise  taken  into  account,  and  for  this,  it  is  nitro- 
genous   alimentary  matter  ordy    that  emi   supply  what  is   ueedec]. 
Wherever  vital  operations  are  going  on,  there  exist8  nitrogenous 
matter.     It  is,  indeeil,  tli rough  the  instrnnientality  of  nitrogenous 
matter  that  the  operations  of  lit!*  occur.    The  tissues  which  form  the 
Btrumenfc  of  living  action  require  to  he  constructed  iu  the  first  in- 
inee  ;  and  next  to  l>e  constantly  reinivnted,  to  t^^mpensate  for  the 
by  deterioration  whicli  is  continual ly  going  on.    Thus,  adeuumd 
nitrogenou:*  alimentary  matter  is  created  quite  apart*fmni  direct 
"contribution  to  force-production ;  and,  further,  not  only  is  nitroge- 
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imus  matter  required  for  the  construefcion  and  repair  of  the  tisgues, 
but  likewise  to  farm  a  constituent  of  the  secretions,  for  all  secre- 
tions whieh  pn.*iies8  active  projjertit^  owe  thern  to  the  prej^nit?  of  a 
nitrogenous  principle.  Here,  then,  is  an  mlditional  deniaud  for  ni- 
trogenous raatter,  and  it  is  to  be  remarket!,  that  as  increai?ed  work 
kiids  to  an  inerwi.sed  deveh*pnient  of  tlie  tis^sues  ernployeil,  and 
thereby  an  inoreas*^)  ai*propriution  of  nitrugenon.'?  matter,  so  it  calls 
for  an  increase* I  |>rodiietii>n  of  secretions  in  eonseqnence  of  the 
larger  amount  of  tVHnl  that  ha^  to  l>e  i>re]jarcd  for  oonsumption.  la 
this  way,  thijoretirally,  without  contributing  in  a  direct  manner 
to  force-prod nction,  the  pcTlormance  of  work  may  be  looked  upon 
m  necessitating  a  proportionate  supply  of  nitrogenous  alimentary 
matter. 

Pmctically,  it  h  found  that  hard  work  is  best  performed  under  a 
liberal  sajiply  of  nitrogen-containiug  fotxL  The  reason  probably  is 
that  it  leads  to  a  Ix'tter  nr»uri.shed  condition  of  the  mtisdcsJ  and  of 
the  body  generally,  UiKler  the  use  of  animal  fmxl,  which  is  char- 
acterized by  its  ricljue^s  in  nitrogenous  matter,  the  muscles^  it  is 
affirmed,  are  olx^erve<l  to  Ijc  firmer  and  richer  in  solid  constituents 
tlian  under  subsistence  upon  food  of  a  vegetable  nature.  What 
meat  is  to  man,  corn,  which  of  all  vegetable  fodder  contains  the  al- 
buminates in  the  largest  proportion,  is  to  the  horse.  Highly  bred 
horses  require  highly  nitnigenous  food.  The  Arab,  says  D(»nden*, 
never  lets  his  horse  cat  grass  and  hay  to  satiety.  Its  chief  food  is 
barley,  and  in  the  wilderness  it  gets  milk,  and  if  great  effort  is  re- 
fpiircHb  even  civmers  flt^h.  The  horses  which  in  Sahara  are  used  for 
hunting  ostriches  are  kept  nearly  exx*lusively  on  camePs  railk  and 
dried  beans.  In  the  ease  of  our  horses,  too,  he  continues,  it  is  well 
known  that  to  do  heavy  w^t^rk  they  require  more  than  grass  and 
hay.  Corn  is  net^essjiry  to  give  strength  and  activity,  Ojachraea 
know  that  *'  the  oats  must  l*e  in  them/*  In  order  to  jjcrform  hard 
work  horses  must  have,  nrit  watery,  but  firm  muscles,  and  the  finxJ 
which  serves  best,  viz,,  the  nii>re  richly  uitrogenoits,  to  produce 
such  nmseles,  is  afterwards  necessary  to  inaintuin  their  condition* 
As  albuminous  fowl  produeci^  firm  muscles*  so  exercise  makes  them 
red.  To  sum  up,  science  intimates  that  a  tilicral  supply  of  nitJxige- 
IHJUS  matter  in  newssary  to  piXKluce  and  niaintain  muscles  in  a  good 
condition  for  work,  and  the  result  of  ejcj)erience  is  to  confirm  it 
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I  have  been  sj>eakihg  of  food  eonsidert^cl  in  relation  to  ihv  per- 
formance of  work,  but  it  would  be  iinphilosophic^il  to  U»A  at  it 
only  in  this  lijijrht.  The  question  sliouhl  \w  viewed  nruler  a  brojider 
a.spt'et^  iind  the  point  really  for  the  |*hy.siokfgist  to  diseuss  is  nnder 
what  eorabiniition  of  alimentary  principle.^  the  highest  state  of  de- 
velopment, both  mental  and  physical,  is  attainable.  If  regarded  as 
living  for  the  mere  performance  of  work,  and  lookefl  at  eeonomi- 
cally,  man,  it  may  l»e  said,  would  bear  an  unfavorable  eoniparison 
wMtli  a  maehine  set  in  motion  by  steam,  Met^  ha  ideal  work  is  under 
no  form  po  eontly  as  nmler  that  [>r*>dnf'ed  by  muscnhir  agency,  and* 
particularly  by  that  of  man.  It  has  Ix^en  eak'ulute<l,  it  is  true  [ride 
p.  22),  that  whilst,  tlirough  the  medium  of  the  animal  eygtem,  one- 
fifth  of  the  power  stored  up  in  the  fotxl  consumed  is  realfzidde  as 
external  mechanical  work,  the  amount  realizable  from  fuel  is  only 
oue-tenth  in  the  case  of  even  the  best  eonstrncted  steam-engine,  the 
remainder  being  dissipated  or  lost  as  hent.  Thus  far  the  animal 
machine  is  more  economical  of  its  force  than  the  machine  of  artifi- 
cial construction;  but,  on  the  other  hand,  the  tuel  (foo<l)  consumed 
in  the  former  is  very  much  more  coi^tly  than  that  consumed  in  the 
latter.  From  this  consideration  lumian  labor  can  never  compete  in 
econonjy  with  steam,  and  hence,  as  suggested  by  Donders,  the  worst 
u^  to  make  of  u  man  i^  to  employ  hira  exclusively  in  mechanical 
work — a  projKvsition  which  harmonizes  with  the  increasing  intnj- 
duct ion  of  machi ncry  i n  tmr  ad vanci ng  agc^  of  ei  v i  1  izat  ion .  Letheby/ 
on  the  subject  of  the  comparative  costliness  of  focwl  and  fuel,  says, 
"  Taking  a  steam-engine  of  one  horse-piwer  (that  is,  a  power  of 
raising  33,(XX)  lbs.  a  fm)t  high  per  minute)  it  will  require  two  horses 
in  reality  to  do  the  simie  work  for  ten  hours  a  day,  or  twenty-four 
men  ;  and  the  cost  would  l)e  lOd.  for  the  steam-engine,  8s.  4d,  for 
le  two  horses,  and  just  £2  sterling  for  the  twenty-four  men.*' 


From  what  has  prectHled  we  may  conclude  that,  with  a  sujiply  of 
nitrogenous  matter  sutlicicnt  ior  llic  thorough  dcvelf^pment  aufl  sulv- 
secjuent  maintenance  of  the  bmly  in  gcxnl  conditifm,  the  best  materials 
for  the  production  of  working  power,  as  well  as  heat,  are  the  non- 
nitrogenous  principles,  and  that  of  these  the  fats  are  m(»re  efTeetive 
than  the  others. 
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Tablas  have  been  given  of  the  relative  amounts  of  the  different 
alimentiiry  princi|)le5  requisite  for  the  proi>er  support  of  life,  such 
tallies  having  been  framed  either  by  aK-ertainiujj  through  obe^ena- 
tit>ii  the  niiniinuni  upon  whieli  tlie  bij^ly  can  l>e  maintained  in  a 
healthy  state,  or  by  stopping  the  supplies  from  without  and  estimating 
the  consiimptinn  of  material  oeeurrlng  in  the  t^vHteni  from  the  out- 
goings found  by  examination  to  take  place.  The  latter  method 
must  be  discarded  as  fallacious.  Existence  under  an  ab^^nce  of  food 
fails  to  represent  the  natural  state,  and  the  outgoings  fall  short  of 
their  ordinary  amount:  a  portion  being  naturally  derivable  from 
food  metamori>hosis,  as  well  as  from  the  consumption  of  material  by 
oxidation  for  life  manifestation. 

The  table  given  Ijy  Mole.schott  is  generally  accepted  as  furnishing 
a  fair  represeutatiou  of  a  standard  or  luodel  diet — that  is,  a  diet  con- 
taining the  requisite  combination  of  alimentary  principles  for  just 
maintaining  healthy  in  a  piTson  of  average  height  and  weight,  under 
exjK»sure  to  a  temperate  climate  and  a  m»xleratc  amount  of  uiuscudar 
work*    It  is  as  follows : 


I 
I 


Alttn'-fdanj  snhsttinees  In  a  dri/  staU  reijutnd  dnlbj  for  the  support  of  cm 
ordinartf  tvorkinfj  fimn  of  aventt/e  height  and  weit/ht  (Molesehott), 


IhiT  Poon. 

In  Qc  tToir. 

Imgraliu^ 

1 

Albuminous  miiUer,      .... 

FftUy  m Jitter, 

Curbohydrale*^ 

SaJU, 

4.587 

21*04 

14,250 

L058 

2006 

1296 

6234 

462 

130 

84 
404        1 

TotMl, 

22.859 

%       WtJVo 

«.  J 

Thus  al)out  23  oz.  form  the  quantity  of  dry  solid  matter  eont 
in  this  standard  diet,  and  a  fiftli  of  it  is  com[>osed  of  nitrogeno 
matter.  If  we  reck(*n  that  our  on  Unary  fuotl  eontiiins,  say  50  |x*r 
cent,  of  water,  these  23  oz*  will  corn-wjiond  to  46  ojs,  of  solid  food  in 
the  condition  in  which  it  is  cousumeth  To  complete  the  alimentary 
ingesta,  a  further  tpiantity  of  tViim  50  oz.  to  80  oz»  of  water  uiay  be 
put  down  as  taken,  under  some  form  or  other,  daily • 


STANDARD    DIET. 
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The  dynamic  or  force-producing  value  of  this  Jaily  standard  diet 
mouuts  to  8960  foot-tons.* 

It  must  Ix^  tlistioctly  nuder8tt>od  thiit  tlie  above  quantities  are  to 
be  hHikti.1  upon  only  ;i8  yiel<Iing  vvluit  h  mx-easiiry  ibr  the  i5U|>port  of 
life  under  raetlium  mnditions.  The  amount  of  materiiil  c^insumetl 
in  the  IxkIv,  and,  tliereftjre,  the  food  refjuiral  to  compensate  for  the 

■loss  CKX'iirring,  varies  witli  tlie  external  temperature  and  the  Work 
^rformcd.  In  .sjieaking  of  a  standard  diet,  tlie  expression  mitst  not, 
therefore,  lie  taken  Jhr  more  than  it  is  really  worth.  It  would  be  as 
ftbsiml  to  louk  ujion  a  certain  diet  a^*  a<ljusted  to  the  requirements  of 
xery  particular  tuse  as  to  assign  to  a  certain  amount  of  coal  the 
capacity,  when  consumed  in  a  grate^  of  maintaining  a  room  at  a  given 
degree  of  heat  under  varying  states  of  external  temperature;  oFj  wl»en 
oonsumtHl  in  a  furnace,  of  enabling  a  hx-omutive  to  propel  a  train 
peetive  of  its  weight  over  a  given  number  of  miles. 


r. 


Men  are  led  by  iustinci  to  adjust  the  quantity  of  food  consumed 
to  the  particular  rcquireraente  existing,  and  it  is  well  known  that  the 


*  Forcaleuliiting  the  dyBamic  valne  the  experlin^ntal  d^tertnlnHlmiis^of  Fmnk- 
Ijind  lire  iHed.  Those,  »!«  hn,a^  lun^n  prciviousl}-  expluined^  woro  obtuinod  t»y  fiscer» 
taming  with  the  <"nlf^rimeter  how  much  heat  is  involved  during  tho  ojtidKlion  of 
ji  given  qmintity  of  a  jsubjitiincfi  subjected  to  ex  limitation.  The  nieiiBured  hent 
U  then  tni  lis  formed  intn  its  eqiiivu  lent  of  working  power;  iind,  repnii^otited  in 
kilogrflmmelres,  or  furee  reqiiiretl  to  raise  ft  kilognimiiit*  tme  metre  hi^h  {rye  p, 
415).  The  following  nre  the  figjures  given  for  thn  under-meulioned  nlimentary 
trticles  which  have  been  taken  as  representing  the  thiMae  groups  of  organic  nil- 
men  t»ry  principles. 

Fifrce  prodiietdJhf  ihe  oxidation  of  ofie  gramme  (15  4''^2  ffrttins)  as  consumed  within 

^^V  !u  kilogrammetres. 

^^^^  Albumen  (purified).      ....     1805 

^^^K  Fat  (bf^f  flit) S841 

^^^^^^  Starch  (arrowroot),       ....     ItJG? 

Kilogram  metres  are  convertible  into  foot*  ton »  (tons  lifted  one  foot  high)  br 
multiplying  by  .00t]2285,     Bclow^rc  given  the  ilgures  representing  the  foot-tott 
rVftluo  of  iin  ouncti. 

Forte  jtndneed  hf  the  oJcidaUon  of  one  ounce  (437.5  ffrains)  aa  eonmtned 

wit/iiu  the  body, 
In  /bfU-itniB. 

Alhum<*n  (purifled)i  ,         .         ♦         .     165  20 

Fat  (hmt  UX) .^61.56 

Starch  (arrowroot),  ...        *     151.60 
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appetite  is  sharpened  by  exjiosiire  to  cold  and  under  the  performance 

of  labor,  and  lessened  by  warmtli  and  habite  of  inactivity. 


Travellers  ha 
a  inhabitants 
liitants  of  tena 


dilated  on  the  large 


it  of  food 


lied  bv 


amount  ot  food  consume 
31  coia  as  conipareu  witn  that  consumed  by  I  he  in- 

peril te  and  hot  climates.  Accounts  are  given  which 
almost  appear  inert*(Iible  regarding  tlie  enormous  quantities?  of  food 
devoured  by  dwellers  in  the  Arctic  regions.  Thus  Sir  John  Rotss^ 
states  that  an  Es<pniitanx  **  perhaps  eats  twenty  )H)unds  of  fle^h  and 
oil  daily."  Sir  W.  Parry,-  as  a  matter  of  curiosity,  one  day  tried 
how  much  food  an  Esquimaux  lad,  scarcely  full-grown^  would  con- 
sume if  allowed  his  full  tether.  The  fuod  was  weighed,  and,  bej^idea 
fluids,  he  got  through,  in  twenty  hours,  Hi  lUs,  of  flesh  and  I  j  lbs, 
of  Ijrcud  and  brcatl-dust,  and  **ilid  not  consider  the  quantity  extra- 
ordinary." Sir  George  Simpson,^  from  his  travelling  experience  ia 
Siberia,  says:  '*Iu  one  higlily  important  particular  t!ie  Yakut!  may 
gafely  challenge  all  the  rest  of  the  world.  They  are  the  l>cst  eaters 
on  the  face  of  the  earth,"  Having  heard  more  on  this  subject  than 
he  conld  bring  himself  to  believe,  he  resolved  to  test  the  matter  by 
the  evidence  of  his  own  senses.  He  procured  a  couple  of  men,  who 
had,  he  states,  a  tolerable  re|jutation  in  that  way,  and  pn?iiared  a 
dinner  for  them  consisting  of  il(j  ll>s,  avoirdupois  of  beef  and  IM  lbs. 
of  butter  for  each  of  them.  By  the  end  of  an  hour  they  had  got 
through  half  of  their  allowance  in  Sir  George  Sim[>s<m's  presence. 
Their  stomachs  at  this  time  projected  "into  a  brac«of  kettledrums*" 
They  were  then  left  hi  charge  of  deputies,  and  Sir  Gei>rge  wa^^  as- 
j^nred,  on  returning  two  hours  later,  that  all  had  l)een  consumed. 
He  remarks  that,  after  such  surfeits,  the  gluttons  remain  for  three  or 
four  days  in  a  state  of  stupor,  ucither  t^Uiiig  nor  drinking»and  mean- 
while are  rolled  alxiut,  with  a  view  to  the  promotion  of  digestion. 

It  must  not,  of  course,  be  considered  that  such  aeoonntg  aflbrc! 
ordimiry  examples.  Illustrations  can  also  be  gi%*en  of  the  j>erflirni- 
anoe  of  sUailar  Iciits  of  gluttony  by  the  inhabitants  of  other  rc^iou^ 


*  Nurrative  of  a  Second  Voyiige  in  Search  of  »  Noflhwe»l  pHuage,  j>,  W. 
London,  1835. 

«  Second  Voyage  for  the  Discovery  of  Ihe  North  west  PistAge,  p.  4131.     Lon- 
don, 18*24. 

*  NnrrtttWe  of  a  Journey  Round  tbe  World  durmg  tbe  ITemn  IBIl  uid  181^ 
voL  ii»  p.  809,     LAJiidoti,  1847. 
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of  the  gloljc.  The  Hottentots  and  Basjesman."H  of  Southern  Africa, 
where  food  is  not  really  required  to  the  same  extent,  are  ec[iially  eou- 
splf'uous,  according  to  the  records  of  travel! ers,  for  their  ojonmindia!- 
ing  propcusitiej^.  **  The  Hottentots/*  i?ays  Eiutow/  **  are  the  greatest 
gluttons  upon  the  face  of  the  eartli.  Ten  of  our  H<^»ttentots  ate  a 
middling-i^ized  ox,  all  hat  tlic  two  hind  legs,  in  three  days."  Re- 
garding the  Boi^jt*>imau,s,  he  saysi  '*  The  tlirec  who  a*:companied  ug 
to  our  wagons  had  a  sheep  given  to  them  nhoni  five  in  the  evening, 
which  was  entirely  consumed  by  them  before  the  noon  of  the  foUciw- 
ing  day.  They  continued,  however,  to  eat  all  night,  wutliont  sleep 
and  without  intenniiNsion,  till  they  had  finislietl  the  whole  ain'maL 
After  this  their  lank  bellies  wei'e  distendeil  to  such  a  degree  that 
they  looked  less  like  human  creatures  than  before/* 

Putting  aside  these  extraortii nary  revelations  as  devoid  of  phymo- 
logical  impjrt,  the  bodily  experience  of  tho^e  engaged  in  Arctic 
travelling  affords  sufficient  evidence  for  our  purpose.  **  He  who  is 
wtII  fed/'  remarks  Sir  John  Iioss»*  "  resistis  cold  l>etter  than  the  man 
who  is  stinted,  while  the  starvation  from  cold  tbilows  but  too  soon 

a  starvation  in  food. In  every  expeilition  or  voyage  to  a 

polar  region,"  he  further  observes,  **  at  least  if  a  winter  residence  is 
contemplated,  the  quantity  of  tcH)d  should  be  inei*e^xse<l,  l»e  that  as 
inconvenient  as  it  may.  It  would  l>e  verj"  desimbte,  indeefl,  if  the 
men  could  acquire  the  taste  for  Crreenkind  food,  since  all  experience 
has  shown  tliat  the  large  use  of  oil  and  fat  meats  is  the  true  secret  of 
life  in  these  fro/.en  countries."  8ir  John  Fi*ankliu^  also  state? — 
**  During  the  whole  of  our  marcli  we  cxperieneed  that  no  qiiantity 
of  clotliing  couhl  keep  us  warm  while  we  fastwl ;  but  on  those  occa- 
sions on  which  we  were  enabled  to  go  to  bed  w^th  full  stomachg  we 
tlie  night  in  a  warm  and  comfortable  manner.'* 


Turning  now  to  the  adjustment  of  food  to  the  performance  of 
work,  it  is  mentioned  by  Liebig*  that  the  English  uavvies  who  were 
sent  out  during  the  Crimean  war  to  make  the  Balaclava  railroad  con- 
sumed daily  from  IW  (5.291  oz.)  to  159  (5.008  oz.)  grammes  of 


1  Aecourit  of  Trdvuls  into  the  Interior  of  Southern  Africa.     ISOL 
'  Op.  cit, 

■  Narmlive  of  a  Journey  to  the  Shores  of  the  Polar  Sea  in  the  Years  1819  to 
1822,  p   424.     Loudon,  1823. 
♦  lancet,  1869,  vol-  i,  p.  6. 
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albuminate,  and  that  the  men  in  the  Munich  breweries,  where  Hn 
work  is  heavy,  consume  on  an  average  1<>5  grammes  (5.820  oz*)  per 
diem,  whilst  the  amount  entering  into  the  rations  of  the  BavarisB 
and  English  soldier^  in  time  of  peace^  is  alK»ut  120  grnmmai 
(4-444  oz.)- 

Dr*  Playfair'  has  colleetc^l  and  grouped  the  dietaries  of 
engagetl  in  varioui^  ways.     His  arrangement  ?hows  that  there  is  in 
practice  a  correspondence  between  the  amount  of  work  performed 
and  of  frxxl  eon&iumed.     The  dictate*'^  nf  experience  are  seen  to  be  to 
hannony  with  the  suggestions  of  science.     In  order  to  give  a  repre-     _ 
sentation  of  the  relative  value  of  different  dietaries  the  amounts  of    I 
the  nutritive  principles    re^piire  to  be  astxjrtained  and   set  foith. 
This  is  tlie  only  way  by  whieh  dii^similar  diets  can  be  brought  to 
uniformity  so  as  to  allow  of  anything  like  on  exact  comparison  being 
made.  ^^M 

Now,  to  a«5CGrtxiin  the  amounts  of  the  alimentary  prinrlpleg  coii^ 
tained  in  a  given  dietary,  or  to  fix  its  dietetic  value,  the  coroiKisi- 
tion  of  the  constituent  articles  requires  to  be  known.  Tables  have 
been  given  by  diffi^rent  authorities  representing  the  comjxxition  of 
the  various  articles  of  food,  Nd  two  tables,  however,  will  l>e  ^bund 
exactly  to  agree.  The  composition,  in  fjict,  of  an  alimentary  sab- 
stance  is  in  no  case  fixed  and  invariable.  It  is  not  surprising,  there- 
fore, that  the  results  furnislied  by  d liferent  analysts  should  varj'. 
Taking,  however,  the  figures  <»f  an  estaldished  chemical  authority  as 
a  basis  of  calculation,  sufficient  reliance  may  be  placed  upon  the 
estimate  yielded*  It  is  true  the  amounts  of  nutritive  principles 
worked  out  must  not  Ix'  looked  u|x>n  as  representative  of  anything 
like  aljholute  precision,  still  they  may  be  regarded  as  ^uffieieully  nor 
for  all  practical  jmr|xisi^.  The  following  table  is  drawn  from  Dr. 
Letheby-s  work,^  with  a  few  additions  tielected  from  a  table  compiled 
by  Dr.  Parkes.' 


*  On  the  Food  of  Mftn  iii  Reliitli>n  to  his  tfseful  Work.     Lecture  dcIWer«d  it 
the  Koynl  Sncirt3%  Edinburgh,  nnd  Roynl  Institutioii,  LondoQ,  April,  ldG5. 
«  '<  On  Food,*'  C»Titor  Leclitrt'*,  187U,  Ut  ed.,  p.  ft. 
»  Pructk-nl  Hygi«?t»t%  8d  od,,  p.  1G6, 
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Table  allowing  the  percentage  compodtion  of  variotis  articles  of  Food, 

(From  a  table  furnished  hj  Letheby,  with  additions  marked  thus  f  firom  one  furnished  by  Parkes.) 


Bread, 

Biscuit,! 

Wheat  flour, 

Barley  meal, 

Oatmeal, 

Rye  meal, 

Indian  corn  meal, .... 

Rice, 

Peas, 

Arrowroot, 

Potatoos, 

Carrots, 

Parsnips, 

Turnips, 

'Cabbage,! 

8"ga'', 

Treacle, 

New  milk, 

Cream, 

Skim  milk, 

Buttermi)k, 

Chec8e,t 

Cheddar  chceae,     .... 

Skim  cheese 

Lean  beef, 

Fat  beef, 

Lean  mutton, 

Fat  mutton, 

Veal, 

Fat  pork, 

Qreen  bacon, 

Dried  bacon, 

Ox  liver, 

Tripe, 

'Cooked  meat,  roast,  no  f 
dripping  being  lost.  Boil-  V 
ed  assumed  to  be  thesamef  j 

Poultry, 

White  flsh, 

Eels, 

Salmon, 

Entire  egg, 

White  of  egg,  .     .    .    .    , 

Yolk  of  egg, 

Butter  and  fats,      .... 

Beer  and  porter,   .... 


Water.  Albumen,  «Sc.  Starch,  Ac.    Sugar.       Fat.       Salts, 


87 

8 
15 
15 
15 
15 
14 
18 
16 
18 
75 
83 
82 
91 

91 
6 
23 
86 
66 
88 
88 
36.8 
86 
44 
72 
51 
72 
58 
63 
89 
24 
15 
74 
68 

54 

74 
78 
75 
7? 
74 
78 
52 
15 
91 


8.1 

15.6 
10  8 

6.8 
12.6 

8.0 
11. 1 

6  3 
23.0 

2.1 
1.8 
1.1 
1.2 

2.0 


4.1 

2.7 

4.0 

4.1 

83.5 

28.4 

44.8 

19.3 

14.8 

18.3 

12.4 

16.5 

9.8 

7.1 

8.8 

18.9 

13.2 

27.6 

21.0 
18.1 
9.9 
16.1 
14.0 
20.4 
16.0 

6.1 


47.4 


8.6 


66.8 

694 

58.4 

69  5 

64  7 

79  1 

55.4 

82.0 

18.8 

8.4 

9.6 

5  1 


78.4 


42 
49 
5.4 
8.7 
0.4 
0.4 
2.0 

'8.2 
6.1 
6.8 
2.1 


5.8 


95.0 
77.0 
5.2 
2.8 
5  4 
6.4 


8.7 


1.6 

18 
2.0 
2.4 
66 
2.0 
8.1 
0  7 
2.1 

0  2 
0.2 
0.6 


0.6 


8.9 
26.7 

1.8 

0.7 
24  3 
31.1 

68 

36 
29.8 

49 
81.1 
15.8 
489 
66.8 
73.8 

4.1 
16.4 

15.46 

8.8 
2.9 

13.8 
5.5 

10.5 

80.7 
83.0 


2.8 

1.7 
1  7 
2.0 
3.0 
1.8 
1.7 
0.5 
2.5 

a  7 
10 
1.0 
0.6 

0.7 


0.8 
1.8 
0.8 
0.8 
5.4 
4.6 
49 
5.1 
4.4 
4.8 
36 
4.7 
2.3 
2.1 
2.9 
80 
2.4 

2.95 

1.2 
1.0 
1.8 
1.4 
1.5 
16 
1.3 
2.0 
0.2 


*  The  nitrogenous  matter  in  Dr.  Parkes's  table  is  put  down  as  0.2,  but  2.0  Is  evidently  meant. 

*  Kanke's  analysis. 
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Playfiiir's  dietaries,  to  which  reference  has  been  made,  will  now  be 

intrcMlocetl.  The  food  is  brought  into  its  equivalent  in  nutritive 
prinoiples.  I  have  eal€nlatc*d  and  appended  to  each  the  (lynamie, 
or  furce-protlneing  vatne^  aeeordiu^  to  tlie  deterniiuatious  of  Fniuk- 
hinil,  Tlie  dynamic  vahie  munt  not  he  taken  for  more  than  it  k 
really  worth.  It  is  »*eiirivly  nire-^sury  to  ytate  that  the  proiH*r  dij?^ 
tinctiou  mu*ii  be  kept  in  view  between  dynamic  and  nutritive  value, 

Submstetice  diet. — This  is  drawn  from  eertain  prison  dietaries;  the 
diet  of  needlewomen  in  Lnindon;  the  common  dietary  for  convales- 
C5ent8  in  the  Edinburgh  Infirmary;  and  the  average  diet  Juring  the 
eottxjn  famine  in  Laneitshire  in  1862,  The  mean  of  thci^e  several 
dietarieiS  gives  a  daily  al  Iowa  nee  of 

KHrogonous  matter^         .         .        ,        ,      2.S3  02. 

Flit,  .         .         .• 0.84  *« 

CarlwhydrHteB, Il.fi9  " 

DynRrtiic  vulue*  of  dally  ullowaiicfi,  2163  faol-tona. 

Did  of  fifhtli  in  fnU  hmMt  with  moderate  exerriM. — The  dietarie 
of  the  English,  French,  Prussian,  and  Austrian  yoldier:^  during  peaise 
are  taken  as  the  basis  of  this  class.  The  mean  of  thei?e  dietaries 
stands  as  follows : 

NHrogenoue  m»Uer,       ....      4.215  o». 

Fat 1.307  •* 

C^bohydfates, 18.GtK>  " 

Hm«rRl  matter, 0:714  ** 

Dynamic  value,  4021  foot- tons. 

-Did  of  adlve  laborers. — To  repreH4int  this  elass  Dr.  Play  fair  haif] 
plac^l  together  the  dietaries  « if  soldiers  engaged  in  the  arduous  duties 
of  war,  viz,,  those  of  the  Kuglish  during  the  Crimean  and  Kaffir 
wars;  the  French  during  the  Crimean  war;  the  Prussians  during  tJR* 
Sehleswig  war;  the  Austrians  durinj^  the  Itiilian  war;  the  Itii^iaos 
during  the  Crimean  war;  the  Dutch  during  the  Belgian  war;  and 
those  of  the  Federal  and  Con fetie rate  arinie.'?  in  the  Ameriam  war  of 
1861-5.     The  mean  of  the  above  gives  the  following  quantitiee: 

Nitrogenous  matter^         .         .  .  5.41  ox. 

Fat, 2.41  ** 

Carbohydrates, 17,92  *♦ 

Minerwl  raaU^sr, 0.68  ♦♦ 

Dynamic  viilud,  4458  foot-tonf. 

»   Vid€  noto,  p.  428. 
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In  addition  to  the  group  just  furnished  Dr.  Playfeir  point.s  to  the 
dietarien?  of  the  Royal  Erij^incers  during  ji^aw  a.s  atfonling  a  repre- 
sentntiari  of  the  amount  of  food  requiral  by  lalmring  men  performing 
a  iair^  but  not  an  exees8ivej  amount  of  work  dnring  the  twenty -four 
hours.  lu  thia  branch  of  the  military  service,  he  says,  the  men 
wliile  in  the  depot  at  Cimtham  are  actively  fxrnpled  either  in  con- 
st meting  field-works^  or  in  pursuing  their  avocations  a^  artisans,  from 
which  class  of  people  they  are  seleeteil.  The  actual  amount  of  food 
eonsnmed  by  495  men  belonging  to  different  conipnnie.s  was  carefully 
ascertaintHl  ibr  twelve  eonseeutive  days  and  reduced  to  its  dietetic 
value.     The  mean  of  all  the  returns  came  out  as  follows: 

Nitrogonoua  matter,    .        .        •        •        .  6,08  oz. 

Fat, 2.01   ** 

Curbohydrfttof, 22.22  '* 

Mineral  matter, 0,93  " 

Dynamic  value,  5232  foot-tons. 

Diet  of  fmrd-workhtg  laborer h.-^Dy,  Ployfair  remarks  that  we  do 
not  possess  many  well -recorded  examples  of  ordin:iry  laboren^'  diets 
containing  precise  information  as  regards  amounts.  In  those  inebided 
in  his  talde,  however,  the  aetnal  weight  r>f  Ibod  cijnsumal  was  de- 
termined. They  com  prise  the  dietary  of  the  English  navvy  engaged 
in  the  Crimea,  and  in  the  construction  of  the  Rouen  railway ;  of  bard- 
workeil  weiivers ;  of  fully-fed  tailors;  and  of  blacksmiths.  With 
these  are  grout>cd  the  dietaries  of  the  English  and  Freacb  sailor,  and 
the  mean  given  stands  bs  follows: 

Kitro^nous  matter 5.64  oz. 

Pat, 2.84  «* 

Carljohydrates, 20.41   ** 

Dynamic  value,  4849  foot-torvt. 

In  the  first  and  last  of  the«ie  dietaries  nothing,  it  will  be  observed, 
is  said  of  mineral  matter.  Keckoning,  however,  that  an  average 
amount  is  here  suppliinl,  the  lowest  of  the  ibregoinjjj  series  of  dietaries 
will  comprise  Initween  15  and  16  oz.  of  di*y  food,  and  the  highest  a 
little  over  31  oz.  The  amount  of  nitrogenous  matter  present  stands 
in  a  var^nng  piTi[K>rtion  of  from  about  the  one-fifth  to  the  one-sixth 
and  a  half  of  the  whole. 

The  English  soldier  on  home  service,  says  Dr.  Parkei?,  receives 
from  Grovernment  one  pound  of  bread  and  three-quarters  of  a  pound 
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of  mexit,  and  buys  additional  bread,  vegetables,  milk,  and  gnx^rifl 
The  nutritive  value  uf  his  usual  food  is  represented  by  Dr.  Parked 
to  be  as  follows  : 

Nitrogenous  matter, 8.86  oz, 

FRt, IM  ** 

Curbohydrntcs, 17.35   ** 

Mineral  miiUor .       0.80«»» 

The  supply  of  carbon  in  this  diet,  as  caleulateti  by  Dr.  Parkes,  is 
4718  grains,  and  of  nitro*i;en  only  2GG  grains  jjer  diem. 

The  dynamie  value  ealenlated  in  the  same  manner  tus  in  the  case 
of  the  preet^ding  dietaries  amounts  to  372G  foot-tons, 

By  Dr.  Playfair*  the  nutritive  value  of  the  English  soldier's  diet 
U  given  as  somewhat  higher,  thus ; 

Nitrogenou-s  mntter, .         ...         *       4,250  oz» 

Flit, 1. 665   *' 

Carboliydrat<»s 18  641    " 

Mmend  mutter,         ,         .         *        .         .       0.78l>   ** 
Dynamic  value,  4099  foot-tona. 

Aeeurdingto  Dr,  Play  falr^  also,  the  nutritive  value  of  the  EnglisE 
sailor 'B  fi\ish  meat  diet  stands  as  follows; 

N it ragenoLiii  Dialler,   .         •        •         .        .       5.00  ok. 
FiU,     ........       2.57   *• 

Carbtihydratee, 14.8t>   " 

Dy  n  Roi  ic  V  a!  u  e,  S9 11  fo  o  t-ton«. 

Workhouse  dietaries,  although  applied  to  large  numbers  of  people, 
and  f*jl lowed  with  scrupulous  attention  to  weight  and  measuiv,  fail 
to  atTjrd  inturmation  of  the  kind  rei| aired  for  ailvancing  our  posit ina 
with  reference  to  the  prunt  under  c*3n.sidei*ation.  They  are  fraraetl 
particularly  for  the  niaintcnancx;  of  the  aged,  the  infirm,  the  siek, 
and  tlie  young.  There  are  but  few  able-boilied  pwple  as  inmates  of 
these  establishments,  and  the  diet  for  this  particular  class  is,  jx^rhap^j 
often  fixed  below  what  would  be  needed  for  a  permanency,  so  that 
DO  eneounigcment  may  be  offcre<l  to  a  |)rolonged  etay  being  rnade^ 
Jloreover,  although  nKM.lcl  dietaries  are  issu*xl  V>y  the  Local  Govern- 
ment Board,  the  local  autliorities  liave  the  power  to  frame  dietaries 
of  their  own,  and  provided  they  are  considercHl  to  furnish  sufficient 
food,  sanction  to  their  adoption  is  given.     Thus  it  happens  tliat  in 

1  On  lb©  FcHid  of  31ati  in  IleUtion  lo  bis  Useful  Work,  Edin  ,  JSed,  p.  11. 
«  Op.  cit.,  p.  18. 
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point  of  detail  great  {liversity  prevails  within  the  different  e.-^tablish- 
Dienti5  throughont  the  eountry. 

Fnr  the  varlotis  c»*juntv  mid  borougli  gaoh  the  same  liberty  exists 
as  in  the  ca«e  of  work  lupuses.  Dietaries  liave  Ijeen  reeoiuniended  hy 
the  Home  Offit^  for  different  ckii^sea  of  prisoners  accH>rding  t^  the 
diimiiiHi  of  setitenrCj  and  to  whetlier  it  i.s  with  or  without  hard  labor, 
but  it  is  leftto  tlie  di^scretiun  of  the  county  authorities  to  ado[>t  them 
or  to  frame  othei-s  of  their  own.  TIjo  result  is,  that  some  have  con- 
formeil  whilnt  a  larger  number  have  not,  and  thus,  a^ain,  there  is 
much  diversity  to  deal  willi.  For  lon^  sentenees  the  dietaries  must 
ne<:"es:?arily  be  adequate  to  meet  the  requirement's  of  hie,  but  tor  short 
senteneog  the  punishment  of  confinement  is  iuereased  by  a  .seanty  al- 
lowanee  of  fornL  F<jr  iustanee,  in  tlic  recommeudatinns  from  the 
Home  Office,  the  daily  allowance  for  prisrmers  seriteneed  fur  less  tlian 
seven  days  without  hard  lalxvr  consists  of  1  lb.  of  bread  and  2  piuts 
of  oatmeal  f^rnel»  made  with  2  ox,  of  oatmeal  to  the  pint;  and  fur 
over  seven  days  and  under  tweuty-one,  of  1|  lbs.  of  bread  and  two 
pints  of  gruel.  The  nutritive  value  of  the  first-named  diet  stands 
thus — 1.800  oz,  of  introgenons  matter,  .480  oz.  of  fat,  and  10.712  oz, 
of  carbohydrates;  and  of  tbe  second — -2.448  oz.  of  nitrogenous  mat- 
ter, .*j08  oz.  of  fat,  ami  14.7D2  oz.  of  carboliyd rates.  For  longer 
terms  potatoes  and  meat  are  also  allowed. 

In  the  Government  convict^  establishments  the  prisoners  are  all 
under  long  sentencejaud  uniformity  is  carried  out  in  classes  arnuiged 
according  to  oceupation,     Thm  constitutes  a  rational  principle  of 

'  With  convicts  sentenced  lo  hard  Inbor  the  hours  of  Ijibor,  I  notiue,  jirt*  mrido 
to  varv  in  the  tsummi^r  and  wintePi  beinj;  10  hr»,  40  min.  per  diem  in  the  former, 
and  8  hrs.  56  riiin.  in  the  IuLUt.  Whellier  this  nrrangeraont  has  been  deiiigned 
In  relation  to  f<md^  or  for  some  nitier  reason  of  prison  managenient,  I  do  not 
know,  but  it  stirnds  in  hHrnumy  with  what  h  nitiooal  iii  ii  physiolo^iL-nl  point  of 
v|i.*w.  Both  tbo  work  performed  itnd  ln'jtt  produeed  mutiL  he  represented  bv  nn 
e<)uivalent  of  Wmd,  Jind  under  tbe  arrunj^einent  before  u&  the  food  wbit'b  corre- 
S])ond.4  lo  thtj  t>xtra  amount  of  labor  dt*inanded  of  tbe  eonvicts  in  the  syrnmer  is 
free  for  approprintion  to  the  protluction  of  tbe  ejttra  amount  of  heat  ni^ce^jjjitBted 
in  the  winter.  If  the  food  were  eatuctly  adjuated  to  tbe  requirements  in  the  sum- 
mer it  would  be  insuflleient  for  I  be  aceompli^hment  of  th«  samo  Hrnount  of  labor 
duHiiii  the  wint**r.  Ti(  provide  for  the  production  of  the  extn*  amount  of  heat 
required  in  the  winter  there  must  be  either  an  increase  in  tbe  amount  of  food  or 
adin>inution  in  ilie  amount  ol*  labor,  Tbe  latter  oourae  In  prisoo  managemetit 
U  ob^rvcd  to  be  pursued* 
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dieting.  The  health  of  the  prisoners  miigt  be  maintaiDedy  and  the 
diet  is  such  as  hjus  tw^en  found  by  experientx'  to  suffice  for  this  eai. 
On  the  other  hand,  niM>n  the  !?core  of  eeonomy,  and  likewise  that  no 
unnecessary  bodily  comfort  may  be  i^npplied,  the  food  is  rwlueed  to 
as  short  an  allowance  m  m  found  to  be  compatible  with  the  preser- 
vation of  health.  The{>e  dietaries,  therefore,  Bhrnild  afff^nl  us  illus- 
trations of  just  the  rec|uisite  quantity'  of  tiMj*!  for  «upjM>rting  life 
under  the  perfirmancc  of  dilierent  amounts  of  labor.  For  these 
reasons  I  will  in  trod  nee  here  tho  dietaries  at  the  present  time  in  use; 
and,  for  the  purpose  of  comparison,  give  their  adeulated  nutritive 
value  founded  on  the  composition  of  KkkI  according  to  the  table  fiir- 
nishcd  at  p*  427. 

The  co(*oa  su|»plied  consists  of  preparc^^  cfM?oa,  which  is  <x)ntracted 
for  a8  Buelu  It  doidjtlc^ss,  like  otlier  forms  of  firepared  cocoa,  cson- 
tains  a  certain  admixture  of  starchy,  or  stnrchy  and  saccharine  mat- 
ten  I  liave  taken  the  average  of  HassalTs  results  of  the  examina- 
tion of  various  samples  of  prej>ared  cwoa,  and  rcMykivnetl  that  it  con- 
tains about  35  |>er  cent,  of  earholiydrates  in  cctmbi nation  with  the 
pure  article^  the  compiisition  of  which  is  assumed  to  be  ju  accordance 
with  tlie  analysis  gi%'en  by  Payen, 

The  nutritive  value  of  the  meat  is  calculated  from  the  analysis  of 
cooked  moat  given  l)y  Parkcs.  The  composition  of  cheese  is  also 
taken  from  the  analysis  furnished  by  Dr.  Parkes,  which  represents  a 
medium  tpiality. 

The  shins  are  made  into  soup,  and  T  have  assumed  that  the  whole 
of  the  animal  matter  is  extracted  from  the  bones.  It  was  asc^rtiuned 
for  mo  that  the  shins  actually  su|>plicd  consist  upin  an  averagt^  of 
59.57  per  csent.  of  meat  and  40.43  per  cent  of  bone.  The  meat  is 
reckoned  in  accordance  with  the  composition  of  lean  beef  (nVff  table, 
p.  427).  As  regards  the  bone,  1  ibund  by  ol>servation  that  a  fore 
and  hind  shin  taken  together  and  deprivetl  of  meat  lost  15.29  per 
cent,  of  water  ujmju  iM^ing  drie<l  by  exposure  to  ht*jit  until  they  cvasnl 
to  lose  weight.  The  dry  l*one  is  reckoneil  as  consisting  of  one-third 
animal  matter  and  two-thirds  earthy^  and  the  animal  matter  is  col- 
culat€<l  as  of  the  same  value  as  lean  meat. 

In  the  absence  of  a  record  of  thr  analysis  of  onions  they  have  l^ei-n 
assumeil  to  be  of  the  same  nutritive  value  as  turnips — an  assump- 
tion which,  even  if  not  precisely  correct,  cannot  materially  influejuT 
the  calculated  result. 
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^^^"                                Hard  Labor  Diet. 

■ 

(Zlmtlj  period  of  Iftbor— soiDiner,  10  hoiin  40  mlnutej 

]  winter,  8  boari  fiS  mlnotaa.) 

^M 

Weekly  allowance. 

Nitn^ge- 

aoua 
matter. 

Car  bob  r- 
drales. 

Fat 

Minena 
matter. 

Total  «o1]d 
maltisr. 

I 

Ol. 

OK. 

ox. 

OS. 

oc 

OI. 

CocOft»     ,     .     .     *       3  500 

0.660 

1.540 

1.296 

0.105 

3,500 

^^H 

Oiitinefilf     , 

.    ,     H  00i> 

K764 

8.932 

0T84 

0.420 

11.900 

^^H 

Milk,      . 

,     ,     14.000 

0.574 

0,728 

0.540 

0.112 

1.960 

^^H 

Moliuses, 

.   ,     i.mo 

6.800 

.  f  .  . 

.... 

5.890 

^^H 

SHit,    ,      . 

,     .       SMH) 

.  -  *  . 

3500 

3., 500 

^^1 

Biirlej,  . 
Bread.    .     . 

,     .       2  000 

ai2ti 

1.486 

0.048 

0.040 

1.700 

^^H 

*     .  108  000 

13  1108 

85  680 

2.688 

3.8M 

105.840 

^^1 

Cbeej<e,   , 

.     .       4.001  k 

1,1140 

0.972 

0.216 

2.528 

^^H 

Flour,     . 

.     .       8.626 

0  031 

6.081 

0.172 

0.147 

7,331 

^^1 

Meat  (cooked  with- 

'^^1 

oulboii<?or^ravv)|   16,000 

4.140   , 

2.318 

0.442 

6.900 

^^1 

Shin»   (nmdii    into 

^^H 

soup),    .     ...     16000 

3.376 

0.640 

4.144 

8,160 

^^H 

Suet» .     ,     . 

,     .       1  600 

o.b'io 

*  6,*2r*o 

1  244 
0.004 

o.oao 

0.020 

1  274 
0,340 

^1 

Qurrotfl, .     , 

.     .       20liO 

Onions,  .     . 

,     .       S.5O0 

0.042 

0.252 

.... 

0021 

0315 

^^1 

Turnif»S| 

,     *       2  OOO 

0.024 

0.144 

«... 

0.012 

0.180 

^^1 

I 

Potntoes,     , 

.     .     90.000 

2.016 

21.120 

0.192 

0.672 

24.000 

1 

Total  weekly  allowRnce,  2B32f 

13L643 

10.903 

13.745 

184.818 

1 

■                                     Light  Labor  Bu 

ET. 

I 

(L&bor  ooDiitta  of  oAkum-pifik 

Lng.  Ac.) 

^1 

W««k|f  AllOWttDfSO. 

Nitro- 
genoua 
matter. 

Carbohf- 
dratcs. 

FaL 

Mlnerml 
Euatt«r. 

Total  MlM 
m«tt«r. 

I 

oc 

OS. 

o«. 

08. 

01. 

oa. 

H 

Co«?o 3  500 

0.500 

1.540 

1.295 

0.105 

8.600 

^^H 

HIUiitmpflK 

.     ,     ,     14. IKK) 

L7ti4 

8  \mi 

0,784 

0,420 

11,900 

^^H 

^™ 

Milk,.     . 

.     ,     .     14.000 

0  574 

0.728 

0.*>4G 

0.112 

1.960 

^^H 

Moltisses, 

.     .     .       7.)JO0 

.  I  ■  * 

6.^00 

.... 

.... 

5.3110 

^^H 

8*lt,   ,     . 

.     .     .       8,500 

^1500 

3.500 

^^H 

Burley,  , 

.     .       2.000 

0.l2f» 

1.486 

0.048 

0.040 

1.700 

^^1 

Brend,    . 

.     .  145  000 

11.745 

78.950 

2.820 

3  335 

Ol.arjO 

^^H 

■ 

Cbee^Gf  . 

.     .     .       4.0O(J 

Lli40 

0.972 

0.216 

2.528 

^^^1 

■ 

Flour,     . 

,     .     .       4,625 

ojyi> 

8.261 

0,092 

0.079 

8.931 

^^H 

■ 

Mtwtfcook<*d  whh- 

^^H 

■ 

outbunpuri?ravv)|  12.000 

8.812 

1.854 

0  354 

5.520 

^^1 

■ 

Sbins    (timde    into 

^^H 

■ 

soup)»    .     .     .     .     12(K)0 

2.532 

0.480 

3  108 

6.120 

^^H 

■ 

8U€t,  .      . 

.     .     ,       0750 

«... 

0.622 

0,015 

0  637 

^^H 

■ 

Cnrrota,  ♦ 

.     .     .       2.0OO 

0,026 

6.2m 

0.004 

0.020 

0.340 

^^H 

p 

Onions,  . 

.     ,     .       8.r>ftO 

0.042 

0,252 

.... 

0,021 

O.Hld 

^^H 

Turnips,. 

.     .     .       2.0tXl 

0.024 

0.144 

.... 

0.012 

0.!80 

^^1 

1 

P<jl»lUi*8, 

.     .     .     %.000 

2,01*i 

21J20 

0.192 

0.672 

24.000 

1 

Total  weekly  allowance,  24.$€0 

117.093 

9.309 

12.009 

162.871 

28 

1 
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Industrial  Employmekt  Diet. 

iBmpU^ywtnt  as  Uilors,  shoemakere,  ir«aTcn»  Ac) 


W«eld J  Atlowatieci. 


OS. 

Cocaa, 8.500 

Outmval,   .     .     *     .  14.000 

Milk, 28.000 

Molit^ges,  ....  7.000 

Salt 3.r>00 

Bnrlev,      .     .     ,     .  IJXIO 

BremJ, 148.000 

Chet'Sis,      .     ,     .     ,  4Mm 

Flour,  .....  8.tf25 

Moat  (cookcil  with-  | 

ou  t  l>one  or  >;rn  V  y )  ^  ICi.OOO: 

Blitnji    (mftUe    into  | 

soup) 8.000 

Su**l,     ,     ,     .     .     .  l.r,00 

Carrota^     ....  l.tMHi 

OniofiH,      ....  .1.(XI0 

Turnipa,    ....  1.000 

Fotutuca 96.000 


NUro- 

IfCHOlU 

malter. 


OIL 

0.560 
ljfi4 
1.148 


0.06S 

11.988 

1.340 

0.^1 

4.416 

1.688 

b.Vi3 

0.036 
0.012 
2.016 


Carbohy- 
dmles. 


OS. 

1.640 
8.1*32 
L460 

5,  ago 

0.743 

76.480 

6.081 


0J45 

0.216 

0.072 

21.120 


Total  weekly  nllowMncG,     25.97S    121,175      X0.937    11.316    169.403 


Fat. 


1.2% 
0  784 
1.092 


0.024 

2  868 
0.072 
0.172 

2.472 

0.820 
L244 

0.002 


0.192 


Hincnl 


0.106 

0.420 
0.224 

a.'soo 

0.020 
8.404 
0.216 
0.147 

0,472 

2.072 

0.030 
0  010 
0,018 
0(K>6 
0  672 


Toudiotld 


S500 

11.000 

B.920 

6,390 

a.fioo 

0.8«0 

<)a.240 

2J528 

7,sai 

7.860 

4.000 

L274 
0  170 
0  270 
0.000 
24.000 


I 


Pekal  Diet. 

(Forofluodcra  aeftlnst  ihc  pri«oti  lawn.    May  be  cobHtiikmI  for  thtvo  niMritbt.    A1m>  ousd  tvtrf 
Iburtb  tlay  In  tbu  |»laec  of  t»uoi«hniont  diet  irbere  punisbniont  diet  is  ardi'rtjd  for  mora  Uuia  ihxte 


Vikily  alio  wan©©. 

Nitro- 

Carboby. 
dmtofl. 

Fat 

Mineral   1   Total  solid 
QiaUcr.          mat&er. 

Brwid,    *     .     .     .     20*!o00 
OBtnieftl,      ,     ,     .       8.000 

Milk 20,0<>0 

Poutof^a,     .     .     .     16.000 

ox. 

1.620 
1.008 
0.820 
0.S86 

10^*200 
5.104 
1.040 
8,520 

oc 
0.820 

*U48 
0  780 
0.OS2 

0.460         12*600 

0.240           6.800 
0.1  fiO           2.800 
0.112          4.000 

Total  daily  ailowanco,     .    3,784    i 

19.864 

1.580 

0.972      26.200 

PuNifiHMENT  Diet. 

CEraad  and  water  di«t  for  Ihv  punbhmcDt  of  prtaon^ra.) 


Daily  allowanoA. 

Nitntf^'nous 
matter. 

Carbohy* 
dtatc*. 

Fat 

Miaenl 

mattAr. 

Total  •aUd 

Bread 16.000 

oir, 
L2t^6 

8.160 

0.^56 

oa. 
0  868 

tOOiO 
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Representing  the  nutritive  value  of  these  diets  in  the  same  man- 
ner as  that  previously  adopted^  they  come  out  as  follows : 

Hard  Labor  Diet  per  diem. 

Nitrogenous  matter,      .        .        .    4.076  oz. 

Fat, 1.667   " 

Carbohydrates,     ....  18.806    " 

Mineral  matter,    .        .  .     1.968   <* 

Dynamic  value,  4072  foot-tons. 

Light  Labor  Diet  per  diem. 

Nitrogenous  matter,      .        .        .     8.608  oz. 

Fat, 1.815  " 

Carbohydrates,      .        .        .        .  16.727  *• 

Mineral  matter,    .        .        .        .    1.716  <* 

Dynamic  yalue,  8677  foot-tons. 

Industrial  Employment  Diet  per  diem. 

Nitrogenous  matter,      .        .        .8.710  oz. 

Fat, 1.662   " 

Carbohydrates,      ....  17.810   " 

Mineral  matter,    ....     1.616    *< 

Dynamic  value,  8787  foot-tons. 

Penal  Diet  per  diem. 

Nitrogenous  matter,      .        .        .    8.784  oz. 

Fat, 1.580   '* 

Carbohydrates,     ....  19.864    " 

Mineral  matter,    ....    0.972    " 

Dynamic  value,  4198  foot-tons. 

Panishment  Diet  per  diem. 

Nitrogenous  matter,     .        .        .     1.296  oz. 

Fat, 0.266    " 

Carbohydrates,     .        .        .        .     8.160    " 

Mineral  matter,    ....    0.868    " 

Dynamic  value,  1641  foot- tons. 

On  comparing  the  hard  labor  diet  with  the  collection  of  dietaries 
framed  by  Dr.  Plajrfair  {vide  p.  428),  it  will  be  seen  that  it  very 
closely  conforms  with  the  representative  diet  for  full  health  and 
moderate  exercise,  and  is  considerably  under  that,  particularly  in 
nitrogenous  matter^  of  active  laborers.    The  industrial  employment 
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diet  is  of  a  rather  higher  nutritive  vahie  in  eacli  resi)eot  than  the 
light  labor  diet.  The  ]>enal  diet,  whikt  cxjntnifiing  less  nitrogenous 
matter  tlian  the  hard  labor  diet,  surpasses  it  in  earljohydrate^,  and 
has  about  the  same  amount  of  fat.  In  foree-produeing  value  it 
holds  the  higher  position  of  the  two*  The  punishment  diet  would 
be  inadetjuate  for  the  support  of  life  as  a  eontinuanee* 

Some  extraordinary  instances  of  subsistence  upon  a  small  amount 
of  foe xl — indeed  the  amount  is  so  small  as  almost  to  excite  suspicion 
with  regard  to  its  aecumcy— arc  to  be  found  recorded.  A  well- 
known  case,  remarks  Dr.  Carpenter,  is  that  of  Thomas  Woodj  the 
miller  of  Billcricay,  reportal  to  the  College  of  Physicians,  in  1767^ 
by  8ir  George  Baker,  in  whieli  a  remarkable  degree  of  vigor  is  said 
to  have  been  sustained  for  upwards  of  eighteen  years  upon  no  other 
Dutriraeut  than  16  oz.  of  flour  made  into  a  pudding  with  water,  no 
other  lifpiid  of  any  kind  being  taken.  In  nutritive  value,  16  o«.  of 
flour  will  represent  L72  uz.  of  nitrogenous  matter,  0,32  oz.  of  Git| 
and  11.28  oz.  of  carbohydrates. 

A  more  striking  instance  still  is  that  affonled  by  the  case  of 
Cornaro,  a  ^\*netIan  of  noble  dcst^^nt,  who  lived  in  the  fifteenth  and 
sixteenth  centuries,  and  atttiined  an  age  of  uiiwaixls  of  100,  Im- 
pressed with  the  conviction  that  the  older  a  man  gets  and  ihe  less 
amount  of  power  he  |Kissesscs,  the  less  should  be  the  amount  of  food 
consumed,  in  opposition  to  the  comniijn  notion  that  more  should  be 
taken  to  compensate  for  his  liiiling  power,  he,  at  abi>ut  40  years  of 
age,  rejsolved  to  enter  ujhiu  a  new  txjurse,  and  l^etake  himself  to  a 
spare  diet^  and  scrupnlinisly  regular  mt>de  of  life,  ^^^'^^  having,  as 
he  says,  previously  led  a  life  of  indulgence  in  mting  and  drinking, 
and  having  Ix'en  endiiwed  with  a  feeble  constitution  and  **  fallen  into 
different  kinds  of  disorders,  such  as  pains  in  my  stomach,  and  often 
stitches,  and  spiocs  of  the  gt)ut,  attended  by  what  was  still  worsej 
an  almost  continual  slow  fever,  a  st^*mach  generally  out  of  order, 
and  a  perpetual  thirst."  He  also  did  all  that  lay  in  his  power  "to 
avoid  those  evils  which  we  do  not  find  it  so  easy  to  remove.  Tbeso 
are  melancholy,  hatred,  and  other  violent  pa.^'^ions,  which  appear  to 
have  the  greatest  influence  over  our  bmlies.  The  ccmsequence  wa«j 
that  in  a  few  days  I  began,"  he  adtls,  '*  to  perceive  that  such  a  ooiiiM 
agreed  with  me  very  well ;  and  liy  i^ursuing  it,  in  lews  than  a  year  I 
found  myself  (some  persons,  perhaps,  will  not  believe  it)  entirely 
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roni  all  ray  complaints.  ...  I  chose  wine  suited  to  raj 
itomaeh,  drinking  of  it  but  the  quantity  I  knew  I  could  digest.  I 
did  the  same  by  ray  meat,  as  well  in  regard  to  fjuantity  as  to  <juality, 
accustoming  myself  to  contrive  mattens  j^o  tis  never  to  eloy  my 
Btomach  with  eating  or  drinking;  but  constantly  rise  from  the  table 
with  a  di.sposition  to  cat  and  drink  ,^till  more.  In  this  I  eonformcd 
to  the  proverb  whieli  says,  that  a  man,  to  consult  his  health,  must 
check  his  appetite.  .  .  .  M^at  with  breads  meat^  the  yolk  of  an  ctjg^ 
aiul  soup,  I  life  as  much  as  wctghrd  in  ail  12  02,,  neitht^r  mm\^  nor 
less,  •  .  .  I  drank  but  14  oz,  of  wiue,^^^  Upon  this  i^cauty  allowance 
Cornaro  tells  us  he  i>orseveringly  subsisted,  living  in  possession  of 
all  his  tacultics  to  write  a  series  of  discourses,  at  the  respective  ages 
of  83,  86,  91,  and  95,  urging  others  to  follow  a  similar  Cfmrse. 
_ These  discourse's,  whi(*h  are  imbued  witli  vigor  and  vivarity,  and 
untaiu  many  shrewd  remarks  on  the  subject  of  living,  seem  to  have 
excited  nmsiderable  nttcution  at  the  time  they  apijcared,  and  tor 

fiany  ycai^  afterwards.  A  translation  from  the  Italian  original 
rm  published  in  London  in  1768,  from  which  the  above  extracts 
ave  been  taken. 


^' 


^alim 


Reference  has  been  made  in  the  foregoing  pigcs  to  the  actual  diets 

consum*xl  under  varicms  conditions,  and  the  value  of  these  diets  in 
alimentary  j>r/?7C7jt>A^j*.  It  will  be  in.structive  now  to  consider  the 
aifary  components  of  fixKl  in  relation  to  the  outgoing  elenwids 
from  the  body,  Regartlod  under  this  point  of  view,  seientific  data 
are  afibrdiHl  fur  showing  tlie  Cf>mbination  of  alimentary  principles 
that  is  best  adapted  tor  administering  iii  the  most  economical  man- 
ner to  the  wants  of  the  system.  We  can  ascertain,  for  instance,  the 
amount  of  carbon  and  nitrogen  escaping  from  the  body  as  [>roduct8 
of  destruction,  and  then  with  a  knowledge  of  the  composition  of  food 
can  define  the  precise  kind  and  amount  required  for  com{>ensation 
without  any  surplus  on  either  side. 

To  assist  in  determining  the  amounts  of  diflerent  aliraentary 
articles  required  to  be  consumetl  to  yield  a  given  daily  supply  of 
nitrogen  and  carbon,  a  talilc  has  btM3n  i'unrished  by  Pay  en  ,^  of  which 
the  folloAving  is  a  copy,  witli  the  omission  of  such  as  have  been 
deemed  unimportant  i 

*  The  italics  aro  my  own. 

■  Substmcea  AliinenUires,  Paris,  1865,  p,  488. 
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Tahk,from  Paycfi^  ^ho%mig  the  quantity  of  7tiirogen  and  carbon  tn  100 
part^  of  various  uiimentanj  artieks.  Under  the  head  of  carb<m  is  in- 
cluded, not  only  tim  elemenl^  but  liirwlMe  its  e^jttivalenioftfw  h^drogtn^ 
exidlng  in  the  compound  in  exce^w  of  what  us  necessary  to  fortn  water 
viith  the  oxygen  present. 

Multiplying  the  fig^ar«fl  repr(«eiitlng  the  nttrogeD  bj  6^  glvii  tht  equlTAleot  >iiioisat  ^t 
aitrugeaoiu  mmtter, 

NUrogvn.  Carbon,          

Beef,  without  bone, 300  11.00 

Rnastbwf, S.628  17.76 

Bullot'k^u  heart, 2.881  16.16 

Calves' liver, 8.093  16.«8 

Foiegrfts, 2.315  65  58 

Cftlves'  li|,'hts 8 J68  14.50 

Sheep's  kidnej|f8, 2Ji55  12.16 

Skftte,        ....,.,.     Zm  12.25 

CoDgeroelB,      • 8,96  12  60 

Codfish  salted,           ......     6.02  16,00 

Sardines  in  oil 6.00  29  00 

Herrings  oalted,       .         .         .         .        *         .8.11  28.00 

"        fresh, 1.83  21.00 

Whiting, 2.41  ».00 

Mackerel,                  8.74  10  26 

Solo,          .   '     .        .        ..       •         .        .         .     l.l^l  12  26 

Salmon, 2M  16.00 

Pike 8,26  1K60 

Curp, 8.49  12J0 

Gudgeons, 2.77  18,60 

EeU, 2,00  80.06 

Bgg» 1.90  13.60 

Cow's  milk, 0.66  8.00 

Goat's  milk 0.69  8.60 

Kuftsian  envinre,       ......     4.49  27.41 

Mu§aeU(fle»b  J  substance),        ....     1.804  9.00 

Oysters  (fle^^hy  ftubstftnco),       .         .        .        .2,13  7»18 

Lobster  {raw  fteshy  a ubiiiance),        .        ,        .     2.98  10.94) 

♦*       (soft  internal  Bubstance),    .        .        .     1,87  7.80 

Cheese,  Brie, 2.98  86.00 

*»       Gruyere,      ......     6.00  88.00 

"       Chester, 4.126  41.04 

•*        PaftnesBn, ,     6.997  40.00 

"        creftin.          ......     2.920  71.10 


1  A  cjiven  <|uantity  of  hydrogen  is  equivalent  to  three  times  the  amount  of 
earbon  in  capacity  of  approprialing  oxygen  under  cooTersion  respectively  into 
Wftter  and  carbon  ia  acid. 
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Nitrogen.  Carbon. 

Cheese,  Roquefort, 4.210  44.44 

"       Dutch, 4.80  48.64 

«»       Neufchatel,  fresh 127  60.71 

Beans 4.60  42.00 

"     green,  dried, 4.46  46.00 

««      Haricots, 8.92  48.00 

"      dried  split 4.16  48.60 

Lentils, 8.87  48  00 

Peas,  dried,  ordinary, 8.66  44.00 

"    split  green,  dried, 8.91  46.00 

Hard  wheat  from  the  South,    ....  8.00  41.00 

Soft  wheat, 1.81  89.00 

Flour,  Parisian  white, 1.64  88  60 

Rye  flour, 1.76  41.00 

Barley, 1.90  40.00 

Indian  corn, 1.70  44.00 

Buckwheat, 2.20  42.60 

Rice, 1.80  41.00 

Oatmeal, 1.96  44.00 

Bread,  Parisian  white, 1.08  29.60 

««       household,  stale, 1.07  28.00 

•«             "  .        new, 1.20  80.00 

Potatoes, 0.88  11  00 

CarroU, 0.81  6.60 

Mushrooms,  forced, 0.66  4.620 

Truffles,  black, 1.860  9  46 

"        white, 1.682  9.10 

Chestnuts,  ordinary, 0.64  86.00 

«*         dried,      : 1.04  48.00 

Gooi^berrios 0.14  7.79 

Figs,  fresh, 0.41  16.60 

"    dried, 0.92  84.00 

Plums,  dried, 0.78  28.00 

Nuts,  fresh, 1.40  10.66 

Almonds  sweet,  fresh, 2.677  40.00 

Ci^ffee,  from  nfusion  of  100  grammes  (8i  oz.),  1.10  9.00 

Tea,  from  infusion  of  20  grammes  (808}  grs.),  0.20  2.10 

Chocolate,  from  100  grammes  (8}  oz.),    .        .  1.62  68  00 

Lard, 1.18  71.14 

Butter,  ordinary  fresh, 0.64  88.00 

Olive  oil, Traces  98.00 

Beer,  strong, 0.08  4.60 

Alcohol,  absolute, —  62.00 

Spirite  of  wine, —  27.00 

Wine 0.016  4.00 
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Dr.  Parkcs'  sete  forth  the  qnaDtity  of  oitrogen  and  carbon  con- 
tained in  the  typical  alimentary  prinetpIeS|  and  remarks  that  the 
amount  of  the  two  elements  present  in  a  given  diet  may  be  thence 
calculated^  presuming  itj$  value  in  alimentary-  pnnciples  to  have 
been  ascertained.     Tha%  he  says : 


1  otz.  of  wfttcr-fre<s  Album  inn  te  contJiins  , 

1       "  **  fat  " 

I       '^  **  carbohydrate 'I 

(except  lactio)  f 
1       "  "  lactin  « 


6d  grains 


2S3    girnioa, 
845.e      '« 


In  employing  this  methotl  it  is  necessary,  in  the  first  place,  to 
extract,  with  the  aid  of  the  table  at  p.  427,  the  dry  alimentary  prin- 
ciples. Then,  with  the  use  of  the  figures  above  given,  the  nitrogen 
and  carbon  may  Ik*  ascertaineiK 

From  the  invej^tigations  that  have  been  conducted,  it  appears  that 
the  daily  quantity  of  nitrogen  required  to  compensate  for  the  elimi- 
nation occurring  under  ordinary  conditions  of  life  may  be  said  to 
range  from  al>out  250  to  350  grains  (16  to  22J  grammes);  and  of 
carbrm,  from  4(XK)  to  6000  graias  (259  to  388J  grammes)*  Amongst 
badly  fed  operatives  the  amounts  upon  which  subsistence  has  been 
maintained  hav^e  been  observed  to  be  as  low  ns  about  1 70  grains 
(11  grammes)  of  nitrogen,  and  3600  grains  (233  grammes)  of 
carbon. 

Taking  Molf*?chottV  model  diet  {rifle  p.  422),  and  tipplying  Dr* 
Parkes's  metbxl  of  calculation,  the  amounts  of  nitrogen  and  carbon 
come  out  as  follows  : 

Ktlnagpa.  Carbtm, 

4.567  0£.  dry  albtiminatef        .         .        .     816  grains  1068  graint. 

2  904  "  fat, 1024      '» 

U267  **  carbobydrate, 2768      « 


Total, 


916  grains 


iSeOgrmoi* 


These  amounts,  it  will  l)e  peroeiveil,  correspond  with  about  tht 
mean  of  the  ussual  range  of  ingested  nitrogen  and  carbon  mentioned 
abova 

Let  it  be  assumed,  then,  that  300  grains  of  nitrogen  and  4800 


1  Hygiene,  third  ed.,  p.  166. 
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grains  of  carbon  are  daily  re(|uirecl.     I  will  proceed  to  show,  after 

e  manner  adopted  by  Payeu,*  in  what  way  these  elements  are 
riio^t  economically,  or  with  the  least  waste  of  material,  8upplied. 

The  ratio  of  tire  quantities  named  is  jis  1  to  IfJ,  which  inijdies  that 
sixteen  times  as  mneh  crarbon  is  required  as  nitrogen.  In  albumen 
the  ratio,  on  the  other  hand,  is  about  as  1  to  3.5.  Hence,  if  albumen 
alone  were  supplied,  in  furnishing  the  300  grains  of  nitrogen,  there 
would  only  be  1050  instead  of  the  4800  grains  of  assix?iated  carbon  j 
and  eonverscly,  if  the  4800  grains  of  a^rbon  were  supplied,  there 
would  be  1371  grains  of  accompanying  nitrogen,  or  rather  more  than 
4  J  ti mes  the  amount  req u i red .  I n  bread ,  fu]  lo\v  i  ng  Pay eu *s  auv  ^y sis, 
tlic  ratio  of  nitrogen  to  eiirbr>n  is  as  1  to  30,  The  amount  of  bread, 
therefore,  tliat  would  yield  300  grains  of  nitrogen  would  eoutain  30 
times  the  quantity,  or  0000  grains  of  carliou;  that  is,  nearly  double 
the  amount  recjuired;  and  should  an  amouut  of  bread  be  consumed 
that  would  just  suffice  to  yield  the  4800  grains  of  carbon,  only  U»0 
grains,  or  rather  more  than  half  the  quantity  of  nitrogen  required, 
would  be  supplied. 

From  these  considcmtious  it  follows  that  neither  bread  nor  albu- 

en  is  adapted  tor  economically  furnishing  what  is  wauttnl,  and 
what  is  true  concerning  tht»se  artiehis  is  opially  so  of  otlici's  contain- 
ing a  prcp^jndcmuce  of  either  carbon  or  nitrogeih  It  is  uikju  a  due 
admixture  of  the  two  that  the  principle  of  adjustment  is  founded; 
and  as  nitrogenous  principles  prcpjuderate  in  animal  fuoil  and  tlie 
earbouac^ooiis  or  non-nitrogenous  in  vegetable,  we  see  that  tlie  teach- 
ings of  seieuce  harmonize  with  the  instinctive  propensity  whif*h  in- 
clini's  man  s<j  universally  to  the  emyloyment  of  a  mixeil  diet  when- 

er  the  circumstances  under  which  he  is  placed  admit  of  its  being 
obtained. 

The  following  tiibular  an*angement  will  more  forcibly  illustrate 
the  point  in  question. 

Let  meat  be  taken  instead  of  albumen.  In  round  nu miners,  it  con- 
tains 1 1  per  ct^ut.  of  carbon  and  3  jx?r  *  ut.  of  nitrogen.  43,637 
rains,  or  rather  over  G  lbs.,  will  thus  yiel   — 

4800  grains  of  carbon. 
1309       **      of  nitrogen. 
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Bread  contains,  say  30  per  cent*  of  carlion  and  1  per  cent,  of  nitnv 
gen  (Payen)-     Hence,  30,CXKI  grains,  or  rather  over  4  lbs.,  wil  I  yield — 

9000  grains  of  carboQ. 
too      ^*      of  nitrogen. 

Tn  the  first  case  there  is  the  requisite  quantity  of  carbon  and  a 
surplus  of  1000  grains  of  nitrogen,  which  corresj>onds  with  33,633 
grains,  or  about  4f  Ite,,  of  meat;  and  in  the  second,  the  requisite 
quantity  of  nitrogen  and  a  surplus  of  4200  grains  of  carbon,  which 
oonresjxjnds  with  14,000  grains,  or  2  Ilm.,  nf  bread. 

Suppose,  now,  tliat  a  suitable  admixture  of  bread  and   meat 
given,  the  result  will  stand  as  follows: 

Gfttteii.  KitMfn. 

11,000  grai&i  (2  Ibn.)  of  bread  con Uin     .     4200  grftiDJi.  140  g?mitit» 

5,600      «       (about  }  lb.)    of  meat)      ^       ^^      ,,  ^^      ^^ 
contftin                        / 


Total, 


4806  grains.         905  grains. 


Hence,  from  2  lbs.  of  bread  and  about  J  lb.  of  meat  we  can  obtain 
a  sufficient  amount  of  both  cartwin  and  nitrogen :  whilst  rather  over 
6  ll>s,  of  meat  and  rather  more  tlian  4  lbs,  of  bread,  if  taken  singly, 
w  onld  he  respectively  requii-ed  to  satisify  the  demand  in  the  case  of 
the  two  elements. 

The  tmin  of  rea£.oning  here  pursued  is  equally  applicable  to  a 
combination  of  nitrogenous  food  with  the  non -nitrogenous  principle, 
fat.  By  a  pro[>er  atljuj^tment  of  these  articles  the  precise  cpianti- 
ties  of  earlxui  and  nitrogen  ri?<piired  can  in  a  similar  manner  be  suj)- 
plied  without  waste  in  either  case* 


PRACTICAL    DIETETICS. 


PROPEE  FOOD  OF  MAN. 


Upon  the  supply  of  a  proper  quantity  and  quality  of  food  the 
maiutenance  of  Iiealth  and  life  is  dependent.  The  rc^cNirds  of  this 
and  other  nations  have  from  time  to  time  atlbrdeil  bitter  evidence  of 
how  intimately  disclose  and  mortality  are  associated  with  the  supply 
of  food*  Piatpte^  pfj^ttknce,  and  famine  stand  associated  together  in 
the  public  aiind;  and,  through  an  iniiicrfi^t  kjiowledgeof  the  princi- 
ples of  dietetics,  the  most  t5ilamitou8  resnlt.s  have  sometimes?  occurred 
from  improper  dieting  amongst  large  bodies  of  men.  The  consider- 
ation of  ftKtd  thus  becomes  a  matter  of  the  deepest  public  imjwrtance. 
To  its  physiological  contcmplaticm  the  jirevions  |>agcs  bavc  been  de- 
voted, and  now  its  practical  bearings,  both  in  relation  to  health  and 
sickness,  will  form  the  subjet^t  of  attention. 

As  has  been  already  stated,  it  is  to  organic  nature  that  we  have 
to  look  for  our  supply  of  food,  and  we  have  found  it  to  be  derivable 
from  both  animal  and  vegetable  prodyrt.«*.  Looking  at  the  various 
animal  organisms  around  us,  it  is  notieeal>le  that  some  are  dejsigned 
for  subsistence  upon  an  exclusively  animal,  others  njxjn  an  exclu- 
sively vegetable,  and  others,  again,  upon  a  mixe^l  diet. 

Let  us  see  wliat  kind  of  food  is  best  adaptetl  for  the  supixjrt  of 
man. 

It  may  be  premisetl  by  saying  that  no  animal  possesi^ies  so  great  a 
power  of  accommotlating  itself  to  varied  external  conditions  as  man, 
and  this  is  true  of  diet  as  well  as  other  things.  Without  this  power 
the  distribution  of  mankind  over  the  surface  of  the  globe  must  have 
bci'U  ranch  more  limited  than  it  is.  The  difference  of  climate  in 
dilfcpent  latitudes,  not  only  gives  rise  to  different  pei*sonal  require- 
ments as  regards  ftHxl,  but  likewise  mixlifies  the  character  of  the 
alimentary  products  that  are  to  be  found ;  and  it  happens,  as  with 
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othpv  portions  of  the  plan  of  nature,  that  the  two  arc^  in  harmony 
with  each  other.  In  ilUistration  of  this  Bubject  I  will  here  iotroiUice 
a  eolleetion  of  extmets  from  various  sounds,  repmsentinp^  the  nature 
of  tiie  food  consunit.ll  hy  the  ialialjitauts  of  different  partis  of  the 
globe. 


Extracts  fmm  the  worh  of  mritym  anthfkr^  deserlptrve  of  the  kind  of  fo* 
cfnt^ttjfitd  ittj  the  InhHbdanU  of  different  par ta  of  (he  globe, 

ARfTK'REcaoNS. — The  Esquimaux  are  mainly  an  animal  fee<liog 
people,  and  their  fotid  consints  of  the  reindeer^  mu8k-ox,  walrus, 
seals,  birds,  and  salmon.  They  will,  however,  eat  any  kind  of  ani- 
mal food,  and  are  fbinl  of  fat  and  marrow. — Litbbock^s  Prehistoric 
TimcA,  18r,9,  p.  485, 

"  Our  journeys  have  taught  us  the  wit*dom  of  the  Effquimau^  ap- 
petite, atid  there  are  few  anionii^  n?^  who  do  not  relish  a  slice  of  rsiw 
blubber  or  a  ehunk  of  fr*)zen  walrus  beef.  The  liver  of  a  walrus 
(awuktanuk),  eaten  witli  little  nliecs  of  his  fat,  of  a  yenty  it  is  a  de- 
liciou*^  morsel.  Fire  would  ruin  the  curt,  pithy  expression  of  vitality 
which  beloiif::^  to  its  uncnuked  jniees.  Cbark^  I^anib's  roast  pi)^  was 
nothing  to  awviktiunik.  I  wonder  tluit  raw  Wef  is  not  eaten  at  home. 
Deprived  of  extraneous  fibre,  it  is  neither  indigcBtible  nor  diflicuU 
to  masticate.  With  acnils  and  condiments,  it  makes  a  sahid  which 
an  educated  pa  kite  cannot  lielp  relishing,  and,  as  u  |K>\verful  and 
conden^^ed  heat-u»aking  and  antiscfjrbutic  food,  it  has  no  rival. 

**  I  niaki^  this  last  bnmd  assertion  after  airefnlly  tei^ting  its  truth. 
The  natives  of  8outh  Grwnland  prepare  themselves  for  a  long 
journey  in  tlie  cold  by  a  course  of  frozen  seal.  At  Upernavik  they 
do  the  same  with  the  narwhal,  which  is  thought  more  heat-making 
than  the  s^'al ;  while  the  bear,  to  use  their  own  expression,  is  'strong 
travel  than  all.' 

"  In  Smith'8  S<iund,  where  the  use  of  raw^  meat  seems  almost  iu- 
evitablc  from  the  niiKh^  of  living  of  the  i>eo[)le,  walrus  holds  the 
iirst  rank.  Certainly  this  pachydernj,  wlnisc  finely  condense*!  ti^iie 
and  delicately  i>eroieatiug  fat — oh  !  c^ill  it  not  blubber^ — ossimilate  it 
to  the  ox,  is  Iw^yond  all  others,  and  is  the  very  lx«t  fuel  a  man  ciau 
swallow.  It  l)ecame  our  constant  companion  whenever  we  eouhl  get 
it,  and  a  frozen  liver  u|k>u  our  sledge  was  valued  far  above  the  same 
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weight  of  pemmican/* — Kane^s  Arctie  Ikploraiiom^  1856,  vol.  ii, 
pp.  15,  16. 

The  GnEENLANDERs,~'*The  choicest  dish  of  the  Greeulanders 

is  the  flesh  of  the  reindeer.  But  as  those  animals  have  now  become 
extremely  sc-arce,  and  several  of  tlieni  are  i?CN)n  con,snnicHl  liv  a  hinit- 
ing  party,  they  are  itidebtal  to  the  sea  for  tlieir  ijermanent  siis- 
tenance, — seals,  fi^h,  and  sea- fowl.  Hares  and  partridges  are  in  no 
great  egtiniation  as  del icticies.  The  head  and  fins  of  the  seal  are 
preserved  under  tlie  gni.ss  in  summer,  and  in  winter  a  whole  fc^nil  is 
frG*quently  buried  in  the  ,snow.  The  fledi,  half  frozen,  half  |)utrid, 
in  which  state  the  Green  landers  term  it  niikiak,  is  eaten  with  the 
keenest  appetite.  The  ribi^  are  dried  in  the  air  and  hiid  up  in  store. 
The  remaining  parts  of  the  seal^  as  well  a^  birds  and  small  fishes, 
are  eaten,  well  boiled  or  s^tewed  with  a  small  quantity  of  sea-water. 
On  the  cajitnre  of  a  seal  the  wound  is  immediately  stop|ied  up,  to 
preserve  the  bhxMl,  which  is  rolled  into  balls,  like  tbreenieat." — Sim- 
mmutss  CtiiiosiUcs  of  Food ^  1859,  p.  32. 

The  Icelanders. — ^^Tlie  diet  of  the  leelanders  consists  almost 
solely  of  animal  food,  of  which  fish,  eitlier  fresih  or  dried,  form  by 
far  the  largest  proportion.  During  the  summer  they  have  milk  and 
butter  in  eonsiderable  abundance;  but  of  breatl  and  every  other  vege- 
table foo<l  there  is  the  utmost  scarcity,  and  among  tiie  hjvver  classes 

an  almost  entire  privatirm As  an  effect  of  these  circumstances 

in  the  mode  of  life  of  the  Icelanders,  cutaneous  diseitses,  arising  from 
a  cachei'tic  state  of  the  body,  are  exceedingly  fiT^qucnt  among  I  hem, 
and  api)ear  under  some  of  their  woi*st  forms.  Hcurvy  and  lepmsy 
are  eomniun  in  the  islam  1,  (Kruning  especially  on  the  weslern  coawt, 
where  the  inhabitants  depend  chiefly  upon  fishing,  and  where  the 

pastures  are  inferior  in  extent  and  produce Scurvy  is  observed 

to  fH?cur  with  greatest  frtHjueney  at  those  jicricKls  when  there  has  Ijccn 
a  deficiency  of  foixl  among  the  inhabitants,  or  wlien  tlic  snow  and 
frost  of  the  winter  suceced  immediately  to  a  wet  autumnal  seasitn. 
For  its  cure  a  vegetable  diet  is  employed,  in  as  far  as  the  eireum- 
stances  of  the  Icelanders  will  allow  of  such  means.  Fruits  of  every 
kind  are  altogether  wanting  to  them;  but  some  advaiitagc  is  dcrivetl 
from  the  employment  of  the  Coehkaria  [officinalis  et  Bantea),  of  the 
ti-efoil   {Trifolium  repem),  of  the  berries  and  tops  of  td*;  juniper 
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{Jmnpej*u^  communis),  and  of  the  Sedum  aerCf  plants  which  are  all 
indigcnoit'?  in  the  i-sland.  Inflammatory  affections  of  the  abfioDiinal 
viscera  are  likewise  very  common  among  tlie  Icelanders,  chiefly, 
I>crha|)s,  in  consequence  ftf  the  peculiar  diet  to  which  they  are  aecu^__ 
U>med. 

*^The  diet  of  the  Tcelnndei's  likewise  j^ives  much  di^^pij^ition  to 
worm^j  and  the  aM-arides  are  observed  to  l>e  particularly  fre<|uent/' — 
Mavkenzi£s  Travels  in  Icdandf  1811,  pp.  407-412. 

Siberia, — Lower  Kolyma. — *^  One  of  the  women  prepares  the 
frugal  dinner  or  supper,  which  usually  consists  of  either  fish  or  rein- 
deer meat,  boi1e<l  or  fried  in  train  oil.  As  an  occ^isional  delicacy, 
they  have  baked  cukes  of  iish-roe  or  of  dried  and  finely-pounded 
miiksuus,  which  are  the  substitutes  for  meal.  ....  Breatl  is  every- 
where rai-e.  From  the  mexil,  which  is  so  dear  that  only  the  rich  can 
buy  it,  a  drink  is  prepared  called  satunin." — Wrangdts  Expedition 
to  the  Polar  Sea,  1844,  p.  75. 


The  JiiA*w/x.—**  Their  fofnl  consists  of  sour  cow's  milk  and  mare*9 
milk,  and  of  Ijcef  and  horseflesh.  They  boil  their  meat,  but  never 
roa«^t  or  bake  it^^  and  bread  is  unknown  among  them.  Fat  is  their 
greatest  delicacy.  They  eat  it  in  every  possible  shajie — raw,  melted, 
fresh,  or  sj wiled*  In  general,  they  reganl  qnaruity  more  than  quality 
in  their  f(K)d.  They  grate  the  inner  bark  of  the  lan/h,  and  gome- 
times  of  the  fir,  and  mix  it  w  ith  fish,  a  little  meal,  and  milk,  or  by 
preference  with  fat,  and  make  it  into  a  sort  of  broth^  which  they  con- 
Bumc  in  large  quantities.  They  prepare  from  cow's  milk  what  is 
called  the  Jakut  butter.  It  is  more  like  a  kind  of  cheese  or  of  curd^ 
and  hiLs  a' sourish  taste;  it  is  not  very  rich,  and  is  a  very  good  article 
of  fo^xl  eaten  alone.'* —  IVratif/iirs  ErpcdiUon  to  tfie  Polar  &vf,  1844, 
p.  23. 

North  American  Indians. — "The  buffalo  meat,  however,  ia 
the  great  staple  and  staff  of  life  in  this  country  [Mandan  Village, 
U|>per  Missouri],  and  seldom,  if  ever,  fails  to  afford  them  an  abun* 
dant  and  wholesome  means  of  subsistence.  There  are,  frora  n  fiiir 
etjmputation,  something  like  250,()iM)  Indians  in  these*  western  re- 
gions, who  live  alnio«t  exclusively  on  the  flesh  of  these  animab, 
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through  every  part  of  the  year,'*^ — CaUhi*a  Letters  on  the  North 
AmetHctm  Indiaius,  vol.  i,  p,  122, 

Indian  Tribes  of  the  Interior  of  Oregon. — *'They  all 
prefer  their  meat  putrid,  and  fre(]ueiitly  keep  it  until  it  smells  so 
stronjif  as  to  he  di*^gusting.  Parts  of  the  salmon  they  bury  under 
ground  for  two  or  three  months^  to  putrefy,  and  the  more  it  is  de- 
cayed the  greater  delicacy  they  consider  it/* —  WUkeSy  U.  S,  Explor- 
ing  Expedition^  vol.  iv,  p*  452. 

Mexico. — '*  The  Indians  of  New  Spain — those,  at  least,  subject 
to  European  domhiation — generally  attain  to  a  pretty  advanced 
ag6.  As  peaceable  eultivators  and  inhabitants  of  villages,*  they  are 
not  expased  to  the  aceideub*  attending  the  wandering  life  of  the 
hnnters  and  warriors  of  the  Missis-sippi  and  of  the  savannas  of  the 
Rio  Gila.  AecustoHicd  to  uniform  nourishment  of  an  ahiu»^t  en- 
tirely vegetiible  nature,  that  of  their  maize  and  cereal  gramiua,  the 
Indians  would  undoubtwlly  attain  very  great  longevity  if  their  con- 
stitutions were  not  weakencfl  by  drunkenness.  Their  intoxicating 
liquors  are  rum,  a  fermentation  of  maize  and  the  rrjot  of  the  Jatropha^ 
and  especially  the  wine  of  the  country,  made  of  the  juice  of  the 
Agave  Anieneana^  called  puhiue.  This  last  liquor  is  nutritive,  on 
account  of  the  uudecomposed  sugar  which  it  contains.  Many  In^ 
dians  addicted  to  pukpie  take  for  a  long  time  very  little  solid  noorish- 
ment.  When  used  with  moderation,  it  is  very  sahitari',  and  by  for- 
tift^ing  the  stomach,  assists  the  function  of  the  gastric  system/* — 
Tat/ior^8  Siiedioiw  from  Humbohlfs  Works  t'clating  to  J/txico,  1824, 
pp.  67,  68. 

"  The  usual  food  of  the  laboring  classes,  throughout  such  states  as 
I  visited,  is  the  thin  cake  of  crushed  maize,  w^hich  I  have  descrilied 
imder  the  name  of  tortilla  ;  and  it  is  remarkable  that,  notwitlistand- 
ing  the  great  abundance  of  cattle  in  many  places,  the  tmveller  can 
rarely  obtain  meat  in  the  little  huts  which  he  finds  on  liis  road. 
Chilis  are  eaten  abundantly  with  the  tortillas,  Ijcing  stewed  in  a  kind 
of  sauce,  into  which  the  cakes  are  dipjKxh  A  few  fowls  are  at  times 
to  be  seen  wandering  near  the  cottages,  or  some  pigs  rambling 
through  the  village,  aud  the  flesh  of  these  credit ures  furnishes  a  teast 
on  holidays**' — Ltfon^g  Residence  in  Mexico^  1828,  vol.  ii,  pp.  244-5. 
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Pampas  Indians. — "The  Indians  of  whom  I  hoard  the  most 
were  those  who  inhabit  the  vast  unknown  plains  of  the  Pampas, 
and  who  are  all  horsemen,  or  rather  pass  their  lives  on  horeeback* 
The  life  they  lead  is  Binguiarly  interesting.  In  spite  of  tlie  e)imat«y 
which  is  huroing  hot  in  summer  and  freezing  in  winter,  these  brave 
men,  who  have  never  yd  been  siilxlned,  are  entirely  naked^  and  have 
not  even  a  eovering  for  their  head. 

**They  live  together  in  tribes,  each  of  which  is  governed  by  a 
eieique;  bnt  they  have  no  fixefl  plat^  of  residence.  Where  the  pas- 
ture is  go(xI,  there  are  they  to  be  found  until  it  is  consumed  by  their 
hors^es,  and  they  then  instantly  move  to  a  more  vertlant  spot.  They 
have  neither  bread,  fruit,  nor  vegetables ;  but  they  subsist  entirely  on 
the  flesh  of  their  mares.'* — F,  B,  ILxufs  Journei/8  aerom  the  PampdSf 
1828,  p.  12a 

**  The  ground  is  the  l^ed  on  which,  from  their  infancy,  they  have 
always  slept.  The  flesh  of  mares  is  the  fcw^d  on  which  they  have 
been  accustomed  to  subsist/' — IbkLy  p.  122. 

Sir  Francis  Head,  when  crossing  the  Pampsis,  got  tired  at  first 
with  the  constant  galloping,  and  was  force*!  to  ride  in  a  carriage  after 
five  or  six  hours  on  horseback.  "  But  after, ^'  he  says,  **  I  had  been 
riding  for  three  or  four  months,  and  had  lived  on  beef  and  water,  I 
found  myself  in  a  ermditinn  which  I  can  only  thi^ribe  by  saying 
that  I  felt  no  exertion  cf»nld  kilt  me.  Although  I  constantly  ar- 
rived so  com  pi  etc  ly  exhausted  that  I  could  not  s|»eftk,  yet  a  few 
hours'  sleep  ujxjn  my  saddle  on  the  ground  always  so  completely 
rcfstored  nie,  that  for  a  week  I  could  daily  be  upon  my  horse  Ix'fore 
sunrise,  ctnild  ride  till  two  or  three  hours  after  sunset,  and  have 
really  tired  ten  and  twelve  horses  a  day.  This  will  explain  the 
hnmense  distances  which  people  in  South  America  are  said  to  ride, 
which  I  am  confident  could  only  be  done  on  beef  and  water/*— 
/tW.,p.  51, 


GrACHije.— ^  We  find  a  people  living  l>etween  the  twentieth  and 
fortieth  parallel  of  latitude,  in  the  Argentine  Republic,  known  as 
Guachos  [the  half- white  inhabitants  of  the  Pampas].  They  are  a 
mixed  rat*e  of  Indian  and  Sj>anish  bloml,  who  are  employed  at  the 
mnchiis  or  great  tattle  stations,  and  spend  tlie  greater  |»art  of  their 
time  on  horseliack,  in  hunting  the  half-wild  nUtle  whicJi  mam  over 
the  wide  grassy  plains  extending  from  the  Atlantic  coast  to  the  fool 
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of  the  Andes,  ,  .  ,  These  jioopJe  live  entirely  on  roiust  beef^  with  a 

little  salt,  scarcely  ever  tasting  farinaceous  or  fjther  vegetable  food, 

.and  their  sole  l>evenige  is  nuite,  *^r  Pnniguny  te^»  taken   without 

sugar." — Oihniologkul  Sovieiifs    Tnuwacfions,  vol.    5i,  new  series, 

[p,  44, 

The  Natives  of  Australia,  —  "Their  fixxl  coni?ists  of  fish 
^when  near  the  c»oasts;  but  when  in  the  woods,  of  ojx>6Suini=i,  ban- 
diooots,  and  almost  any  animal  they  can  eateh,  and  also  a  kind  of 
f/rtih,  whieli  they  find  in  dei'ayed  wood,  Sometinit^  they  spear  a 
kangaroo.  They  roast  all  the  tish  find  animals  on  tlie  as  lies,  skin 
and  all,  just  as  they  eateh  them.  When  it  is  pretty  well  done  they 
divide  it  amongst  themselves  by  tearing  it  with  iheir  tcH'tli  and  fin- 
gers, and,  exct*|)ting  the  bones,  tliey  devour  every  part,  ineluiling 
the  entmils," — Rohtri  Ikiumnin  Premnt  State  of  Au^raliaf  1830, 

pp,  67,  as, 

"  Anmngst  the  almost  unliniited  catalogue  of  edible  articles  used 
by  the  natives  of  Australia  the  following  may  be  classed  as  the 
chief:  Ail  salt-  and  fresh-water  fish  and  shellfish,  of  which  in  the 
large  rivers  there  are  vast  numbers  and  many  species;  fresh- water 
turtle;  frogs  of  different  kinds;  rats  and  mice;  lizards  and  most 
kinds  of  snakes  and  reptiles;  grubs  of  all  kinds;  moths  of  several 
varieties ;  fungi  and  many  sort^  of  roots  ;  the  leaves  an<]  tops  of  a 
variety  of  plants;  the  leaf  and  fruit  of  the  Mesenduwantht mum  ; 
various  kinds  of  fruit^i  and  berries  ;  the  bark  from  tlic  roots  of  many 
Ltrees  and  shrubs;  the  set>i!s  uf  legnminnns  j»Jants ;  gum  from  several 
fip€x?iis  of  acacia;  different  sorts  of  oianna;  Inmey  from  the  native 
bee,  and  also  from  the  flowers  of  the  Banksia  by  soaking  them  in 
water ;  the  tender  leaves  of  tlw  grass-tree ;  the  hirva?  of  inset*ts  ; 
white  ants;  eggs  of  birds;  turtles  or  Uiiards;  many  kinds  of  kan- 
garoo; opossums;  squirrels,  sloths,  and  wallabies;  ducks,  geese,  teal, 
eoekatofjs,  parrots,,  wild  dogs,  and  womlmts;  the  native  eomitanion, 
the  wild  turkey,  the  swan,  the  |K*liean,  the  leipoa,  and  an  endless 
variety  of  water- fowl  and  other  des^-riptioiis  of  birds,'* — Eyres  Cvn^ 
iral  Australia^  voL  ii,  pp.  250-L 


New  Zealand, — ^"  In  former  times  the  food  of  the  natives  con- 
sisted of  sweet  potatoes,  taro  (Caladhtm  €S(nikntum)f  fern  root  {Pttrts 
esculenia),  tlie  aromatic  berries  of  the  kahikatea  {DaetyiUum  excel- 

29 


450 


PRACTICAL    DIETETICS* 


8Um\  the  pulp  of  a  fern-tree  {Ot/alhm  medullaris)  called  koraii  or 
mamako,  the  sweet  root  of  the  Drac(rua  indirmt,  tlie  heart  of  a 
palm-tree  (Areca  sapiffajj  a  bitter  though  excellent  vegetable,  the 
SoHchtM  oferacai^f  and  many  diflereut  berries.  Of  animal.s,  they 
consumed  fislies,  dogs^  the  indigenous  rat«  erawlish,  birds,  and  gua- 
nas. Rough  mats  of  tlieir  own  making,  or  dog-8kiiis,  cons^tituted 
their  clothing.  Tliey  were  hardened  again:^t  tlie  intluenee  of  the 
climate  by  the  necessity  of  exerting  themselves  in  prtkcuring  these 
provisiims,  and  by  their  frcfpient  pre<lntory  and  travelling  excur- 
sions, which  produced  a  healthy  excitement,  and  with  it  an  easy 
digestion  of  even  thifa  crude  diet," — Dkffhtbaelis  Tntreh  in  Ntw 
Ztaktml,  1843,  voh  ii,  pp.  17,  18. 

Fi.-^li  is  t!te  principal  tbtKl  of  the  i nimbi tants,  and,  tlkerefore,  the 
iidand  tribe»  are  freipicntly  in  danger  of  perishing  of  fandne. 
"Their  country'  produces  neither  sheep,  nor  goats^  nor  hogs,  nor 
cattle;  tame  fiiwls  they  have  none/' 

The  vegetables  eaten  are  fern  root,  yams,  clams,  and  p4>tatoei^. 

They  also  eat  dc^, —  Cook's  Ftrat  Voyage  {Hawk^mJcorUiy  vol,  iii, 
p.  447). 

Roots  of  the  fern  are  to  the  people  what  bn^ad  is  to  the  mbab- 
itants  of  Europe. 

**  The  birds  whicli  sometimes  serve  them  for  a  feaat  are  chiefly 
pengoins  and  albittrosscs*'* — Ib'uL^  p.  459. 


The  Natives  of  the  Friendly  Islandb. — "Yams,  phintuing=, 

and  coc^ taunts  compose  the  greatest  part  of  their  vegetable  diet. 
Of  their  animal  foml,  ttic  chief  articles  are  hogs,  fowls,  tii?li,  and  all 
sorts  of  shellfish  ;  but  the  lower  |>eople  eat  rats, 

**  Hogs^  fowls,  and  turtle  seem  to  be  reserved  for  their  cbiefe*"*— 
<C&o}cH  Third  \of/a{/c\,  vob  i,  p.  31^7. 

Ttit:  iNHAniTANTs  OF  Otaheite. — ^"  Their  for»d  consists  of  [wirk, 
iwjuliry,  dogs  tiesh,  and  tish  •  brciid-fruit,  bananas,  plantains,  yani&, 
apples,  and  a  sour  fruit  which,  though  not  pleasant  by  itdclf,  givts 
an  agreealde  relisli  to  roast**d  bread-fruit,  with  which  it  is  frcijucntly 
'bc*aten  np." — \l\dih*»  ^'^if*Hf*'}  1767  [Ihtirktmroiih^m  Voycufes^  %*oL  i^ 

i^.  4cS:J). 

**  I  amnot  much  eomniend  the  flavor  of  their  fowlS|  but  we  ill 
^igraxl  that  a  South  Sea  dog  was  little  inferior  to  an  English  lamb; 
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their  exoelleiiee  h  pn)lmbly  owing  to  their  hctug  kept  up  and  fed 
wholly  n\mn  vegetahlrs/' — CooFs  First  Voymje  (Hawkemvortlis  V&if' 
agea,  voh  ii,  pp.  UNj-lft9). 

**Thoir  comniun  diet  is  made  up  uf  at  lea^it  niiie-teuths  oi  vege- 
table food." 

**Of  aninml  food  a  verj^  small  projHjrtion  falls  at  any  time  to  the 
share  of  the  lower  ehtss  ofpeiiplej  and  tlien  it  is  either  fiwh,  sea-eggs, 
or  other  marine  producttons.'* — Chok'n  Third  loytr/^^,  voL  ii^  pp.  148 
and  154, 

Feejee  Islands. — **  What  all  voyagers  have  said  of  the  cocoa- 
nut  tree  we  found  to  be  true,  only,  iiistearl  of  5t8  uses  beiug  exagge- 
rated, ai5  :sotne  liave  supposed,  they  are,  in  my  opinion  underrat«xl. 
A  native  may  well  ask  if  a  land  contains  ewoanuts,  for  if  it  does 
he  is  assured  it  will  allbrd  him  abunilanee  to  s^upply  hijs  wanta," — 
Wi/keji,  L\  S.  Explorijig  £jt'pediiion^  vtA.  iii,  p.  334. 

Tann A  (one  of  the  New  Hebride.^), — "  The  produce  of  the  island 
IS  bread-fruit,  plantains,  eoooannts,  a  frnit  like  a  nectarine,  yams, 
tarra  (a  surt  of  potato),  sugar-cane,  wild  tigs,  and  some  other  fruits 
and  mits, 

**  Hogs  did  not  seem  to  be  scarce^  but  we  saw  not  many  fowls. 
These  are  the  otdy  dctmestie  animals  they  have. 

**1  believe  these  peo|>le  live  chiefly  on  the  prwluee  of  the  land, 
and  that  the  sea  contributes  but  little  to  their  subsistence.  Whether 
this  arises  from  the  coiv^t  not  abounding  with  fish,  or  from  their  IxMug 
bad  fishermen,  I  know  not;  both  causes,  |>erha|)s,  concur/' — Cook^» 
Secoml  Voyage f  voh  ii,  p,  77. 

New  CALEDOxrA*^ — The  inhabitants  "suljsist  chiefly  on  root<  and 
fish  and  the  Imrk  of  a  tree,  which,  I  am  told^  grows  als<i  in  the  West 
Indii*s.  This  they  roast  and  are  almost  continually  chewing.  It 
has  a  swectislij  insipifl  titstc,  and  wvis  likctl  by  sonic  of  our  people. 
Water  itn  their  only  1  lienor— at  least  I  never  saw  any  other  made  use 
or— Ibid.,  voh  ii,  p.  123. 

Island  of  Savu  (between  Australia  and  Java).— "The  fotMl  of 
these  people  consists  of  every  tarae  animal  in  the  c<3imtn%  of  which 
the  hog  holds  the  first  place  in  their  estimation,  and  the  horse  the 
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eeeond;  next  to  the  boree  ts  the  btiflTalo,  next  to  tbe  bi 
poultrr,  and  they  prefer  dogs  and  cats  to  sheep  and  goatfi. 
m»t  fond  of  fi«h/' 

The  fen^ijalm  h  at  eertain  times  a  sncredanetiTn  ior  all 
both  to  man  and  beast.     A  kind  of  wine  called  tnddr  t 
from  this  tree.  —  Cool^»  Fird  Vogage  (HairtfmtoiHhf  toL  in,  |fL 
$88,  689). 


SAXi>wrr*H  I'^AXDf?.-*'*Thefr»od  of  the  lower  daae  of  peopk 
Bv^  princijnilly  of  fi^h  and  vegetables,  ^neh  ns  yams,  sweet  pocatos^ 
tarrow,  plantainia^  .«iigar-<*anes^  and  bread-fruit.  To  tbese  the  praple 
of  a  higher  rank  add  the  flesh  of  hogs  and  dog?,  dressed  in  the  mam 
manner  n»  at  the  Six'icty  Lsland?.  They  also  eat  fowl?  of  the  ^anie 
donie<)tie  kind  with  oun^;  but  they  are  neither  pleiiciful  our  lutM^li 
esteemed  by  them." — Cook's  Third  Voyage,  %'ol,  iii  (&jr  Chpi.  Kimf% 
p.  141. 

"The  principal  fiMxl  uf  the  lower  ela^  of  the  population,  and,  in 
faet,  the  favorite  food  of  all  elaj«e»eff,  is  poV*  This  "  is  a  sort  of  |as4ie 
made  from  the  rexit  of  tlie  kalo  [Arum  rM(Ttt(a\fum\  a  water  plant, 
cultivate*!  to  a  yT<^at  extent  throughimt  all  the  Ulands-^  **The  kalo 
b  nniefi  U!*<h1  by  the  foreign  residents  a«  a  sul^titute  for  potatoes^  ^ 
mx\wv  for  bread,  l)eing  for  thi?*  p«r[x>:4e  either  Ijoiled  or  fried/' 

**Tlie9e  (their  fi)^\\)  the  nativt^  |>refer  in  a  raw  *5tate,on  the  gmtiad 
that  they  Irj^e  their  flavor  in  eooking,  eouFidoring  it  aa  the  rieh«t 
]>ri«sii)le  treat,  when  on  their  aquatic  excursioni^,  to  haul  a  fish  fk»iij 
the  water  and  liternMy  eat  it  to  death," — Sir  George  Simpmn*^  J<mf^ 
ney  lloitnd  f/te   Uoriilj  1847,  vi»l.  ii,  pp.  31—41, 

China. — "The  C!iine*e,  again,  have  no  prejudice  whatever  as  i 
gardi^  fcwKl;  tliey  eat  anything  and  everything  from  which  tht*y  caiT 
derive  nutrition,  nogj^,  ratn,  miw,  monkeys^  snakes,  sesi-s^lug,  rotten 
egg^f  pntrefrrnl  rtsh,  nulintehwl  fhiekn  and  ehiekens.*'  **B*»th  in  mt- 
ing  and  drinking  the  (Jlnne^e  are  teiiijKTate,  and  are  sutistiiHl  with 
two  daily  meal.^t;  the  morning  rif*c  ab^iut  10  a.m.,  and  the  evening 
rice  at  5  p.m.  The  only  rcpugnanee  I  have  ol»siTvetl  in  China  is  to 
tlie  ri.se  of  milk/*  **  I  never  8a w  or  heard  of  butter,  ert*nm,  milk,  t*r 
whey  I  wing  iiitrmloeed  at  any  Cliine,se  tsihle/** — Botrrhtg  [SUiiidiotd 
Sofjtdt/  Joiirnal^  vol.  xx,  {>.  47), 

'*  Their  famous  gin-sing,  a  name  i?ignifying  the  life  of  man  (t 
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Panax  quinquefollum  of  Linntciis),  on  iictwuit  of  its  siipjiosetl  in- 
vigorating and  apliroclisiac  qualities,  was  for  a  length  of  time  weiglutl 
aii^iiinst  guki.  The  simnvy  [mrts  of  staj^s  and  utlit^r  animals,  with  I  he 
fins  of  sharks,  a,s  [>rLHliii'tivti  of  t lie  sunie  L'tlet-ts,  are  purchased  by  Uie 
wealthy  at  enormouH  prieei^ ;  and  the  nests  that  are  eonstructcd  by 
gmull  swallows  on  the  eoiLsts  of  Coehin  Cliina,  Canihodia,  and  i>ther 
parts  of  the  Kast,  are  deaitir  even  tlian  some  kinds  of  ^tn-sing. 
Most  of  tlie  plants  that  grow  on  the  seashore  are  supposeil  to  jws- 
ses«  an  invigorating  quality,  and  are,  therefore,  in  constant  use  as 
pi(*kles  or  pres*>rve.Sj  or  siinjtly  dried  and  ent  into  son | is  in  tlie  place 
of  other  vegetables.  Tlie  leavci?  of  one  of  tliese,  apparently  a  spe- 
cies of  that  genus  called  by  lKitanists/?/etwf,  after  being  gatliered,  are 
steeped  in  fresh  w^ater  and  hnng  u[>  to  dry.  A  stnall  quinitity  of 
this  weed  l^iiled  in  water  gives  to  it  tlie  eonsistenee  of  a  jelly,  and 
when  mixed  with  a  little  sugar,  the  juice  of  an  orange,  or  other  fruit, 
and  ^t  by  to  efK)l,  I  know  of  no  jelly  more  agreeable  or  refreshing/' 

"The  great  offieei's  of  state  nisdve  use  of  tliese  and  various  otlier 
gelatinous  viands  for  the  purprjse  of  acx|uiring,  a.^  they  suppase,  a 
proper  ilegrce  of  corpulency." — Barroica  Travtin  in  Chimtj  1806, 
pp.  551-2. 

**  The  ft>od  of  these  people  [Chines^e  laborers]  is  of  the  simplest 
kind,  namely,  rice,  vegetables,  and  a  small  portion  of  animal  fo<xl, 
jiuch  a^  tisli  or  pork<  Bnt  the  |K>orest  elfusses  in  China  seem  to  un- 
derstand the  art  of  pre] taring  their  f<xjd  much  better  than  the  same 
cla^-ies  at  home.  With  the  simple  snljstiinces  I  have  nanieil  the 
Chin*}se  laborer  eont rives  to  make  a  nundwr  ni'  VQry  savory  dishes, 
u{Kin  which  he  breakfast-s  or  dine.^  most  suniptuously.^'-^^i'br/ioif*^ 
Remdene^  umoiig  like  Chinese ,  p.  42. 


Japan*— Japan  surpasses  most  other  countries  hitherto  known  to 
us  in  the  tnnltiplicity  of  the- articles  of  food  to  be  met  witli  in  its 
ishmds  and  the  surrounding  ocean* 

"  Rice,  which  is  here  exceedingly  white  and  well  tasted,  suppli(>!, 
with  the  Japanese,  the  place  of  bread  ;  they  eat  it  l)oiled  witli  every 
kind  of  provisions, 

**  Miso  soup,  b4jiled  with  fish  and  onions,  is  eaten  by  the  common 
pei>ple,  frwpiently  three  times  a  day,  at  etich  of  their  customary 
meals,  Misos  are  not  nulike  lentils,  and  are  small  beans  gathei'^ 
from  tlie  Dolidim  mja* 
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"  Fiifih  is  likewise  a  ven^  comnion  dish  witli  the  Japanese,  both 
bmlocl  find  fried  in  oiK  Fowls,  of  which  they  have  a  great  variety^ 
l>oth  wihl  an*!  tame,  are  eaten  in  ^reat  aianidanec ;  and  tlie  flesh  of 
whuk-8,  tlioiigh  eoarse,  is  in  several  jjkiees,  at  least  among  the  pt Hirer 
sort  J  a  very  eonimon  food." 

**  In  prt^puring  their  victuals  they  ninke  nse  of  expres3«ed  oil?  of 
several  ditfercnt  sorts."  **  In  their  vietuals  they  make  a  ver>'  plen- 
tiful nse  of  nms!iro(>ms,  and  the  fruit  of  the  Solanum  mehngam  legg 
apple),  as  well  as  the  roots  of  the  Sokinnm  escufnitum  (batatas),  ear- 
rots,  and  several  kinds  of  bulbous  roots  and  of  Ix^ans." 

"Of  oysters  and  other  shell-fish  several  different  sorts  are  eaten, 
but  always  boiled  or  stewed,  as  likewise^  shrimps  and  crabs.** — 
Thunbtrg's  Trarrk,  1795,  vok  iv,  pp.  35-39. 

Inpia. — From  the  earliest  period  the  most  general  fi>od  in  India 
has  Iwen  riee^  whieh  is  still  the  most  eommcm  fo«xl  of  nearly  all  the 
hottest  countries  of  Asia.  It  is  not,  however^  so  moeh  used  in  the 
south  of  Hindostan  as  ftirmerly,  and  has  been  replaced  by  another 
gnitn,rndle<l  ragl. — BncHe^s  Histon/  of  Civifizfdion^  vol.  i,pp.  04,  65, 

"The  principal  footl  of  the  jw'ople  of  liindostau  is  whc^at,  and  in 
the  Deekan,  jowlir  and  bajra  ;  riee,  as  a  general  article  of  sul>sis- 
tence,  is  confined  to  Bengal  and  part  (jf  Behar,  with  the  low  couutrr 
along  the  sea  all  round  the  coast  of  the  jKniinsnla.  In  most  pnrts 
of  India  it  is  only  nstnl  as  a  luxury.  In  the  southern  jmrt  of  thr 
table-land  of  the  Deckan  the  bcKly  of  the  people  live  on  a  small  and 
p*»or  grain,  called  ntgi  {CynQsnrns  coroeanH^),  Though  these  grain*? 
each  afford  the  pnnei|ial  sopijly  to  particular  divisions,  they  are  not 
eontined  to  their  own  tracts,"  Pulse,  roots,  and  fruits  are  also 
largely  eaten. — Elphin^tones  irmiori/  of  India^  vol.  i,  pp,  12,  13. 

Ceytxjx. — "The  ordinary  diet  of  the  people  is  very  meagre,  con- 
sisting of  rice  seasoned  with  salt,  the  chief  condiment  of  the  East, 
and  a  few  vegetal )les,  flavoriHl  with  lemon-jnice  and  |iepper,  from 
which  they  will  make  at  any  time  a  heaity  meak  BcH?f  is  forbiihh'iiT 
being  an  at>omi nation.  Flesh  is  scarce,  and  fish  not  always  plenti- 
fiik  and  when  it  is  they  prcfiiT  selling  it  to  Enro|K»ans  to  keeping  it 
for  thcmsi'lves.  It  is  considered  any  tiling  lait  a  reproach  to  l>e 
sparing  in  diet,  but  rath<*r  a  iTtMlit  to  live  on  hanl  fare  and  siiflcr 
hunger, 
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"The  hoiidrew  class  are  rather  more  luxurious,  eating  from  five 
or  six  sorts  of  footi,  one  or  two  of  which  consist  of  meat  or  1i>Ij,  and 
the  renuiiiKler  of  vegetable  dishes.  Their  chief  footj^  liowever,  is 
rice,  the  other  disht^  Ijciiig  used  princi|mlly  for  a  relisli/* — I'i  Id- 
ham's  Ceylon,  vol  i,  p.  263,  1849. 

Ahnost  endless  cocoimnt  fore8tf=t  hi  Cevlon  }»mvidc  the  native 
with  the  most  important  neecRsary  fur  supporting  existence, — 
Voyage  of  iA^e  Novaraj  vol.  i,  p.  366. 
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EcjvPT, — Beef  and  goose  constituted  the  principal  }mrt  of  the 
animal  food  tliroughout  Kgypt. 

"The  advantages  of  a  leguminous  diet  are  still  acknowIetlg€»d  by 
lie  inlial>itant!^  of  mmlern  Egypt.  This^  in  a  hot  climate,  is  far  more 
conducive  to  hetdth  than  the  constant  intriHtuction  uf  meat,  which  is 
principally  used  to  flavor  the  vegetables  ecHxked  witli  it," 

Vegetables  tbnn  the  principal  foml  of  the  lower  orders,  and  lentils 
a  chief  article  of  *Iict, —  Mliklnmni's  Ancicitt  Ef/i/jMunft,  vol,  ii, 
pp.  308-388. 

"  The  usual  season  for  sowing  the  doura^  which  constitutes  almost 

e  whole  subsistence  of  the  peasantry,  is  soon  after  the  commence- 
ment of  the  iimndation." — llamlUons  ^Ij/yptkwa^  1809,  p.  419. 


A  F  R  \c\ . — S  A 1 1 A  R  A . — *  *  Da  t  es  a  re  n  ot  only  1 1  j  e  p  r  i  n  c  i  \  f  a  1  gro  \H  h 
of  the  Fezzan  oases,  l>ut  the  main  suhsistenee  of  their  inhabitants. 
All  live  on  dates — men,  women,  and  children,  horses,  asses,  and 
camels,  and  shcej>,  fowls,  and  dogs." — Richanhiori's  Ti'avek  in  the 
Grt'iU  Dmcrt,  1848,  vol.  ii,  p.  323. 


Nubia. — "  We  have  another  example  of  a  race  subsisting  entirely 
on  animal  food,  in  the  Arabs  ^vho  inhabit  the  Nubian  desert — a  dis- 
trict which  consists  principally  of  hills  varying  from  lOOO  to  1800 
feet  high,  and  is  destitute  of  all  vegetable  prfxlucts  suitable  for  human 
food.  Their  camels  subsist  <m  the  thorny  shrubs  grrm-ing  among 
the  ro(:ks ;  and  the  milk  and  llesli  of  these  animals  (With  salt)  con- 
stitute their  sole  (^nlinary  f(KKL  On  their  occasional  journeys  into 
Egypt  to  sell  camels  they  usually  l>ring  home  a  small  (piantity  of 
wheat,  which  is  never  ground,  but  boiknl  into  a  kintl  of  frumenty, 
and  eaten  as  a  luxury,  but  it  must  not  be  reckoned  as  an  ordinary 
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element  in  their  diet," — Odontologicul  Society  Trajusactioiis,  vol.  li, 
new  series,  p,  45, 

Abyssinia. — "An  iDstinctive  feeling,  dejiendent  upon  the  pleas- 
ures of  a  state  of  warmth,  has  taught  the  Abysninians  that  fl<^h  of 
animals  eaten  raw  is  a  sniirce  of  great  iihyhic^il  enjoyment  by  the 
eordial  and  warmiJig  etfecLs  upon  the  ^yi^tejn  priKlneeil  by  its  (lig*:«- 
tioOj  and  to  wliieh  I  am  eon vi need  iwijf  vivaiits  more  civilized  than 
the  Abyssinians  wouhl  resort  if  j)laeeJ  in  their  situation.  Travellers 
who  liave  witne^isecl  their  *  brunde '  feasts  ean  attci^t  to  the  intoxicat- 
ing efleets  of  thi.^  kind  of  food,  and  they  must  have  been  astonished 
at  the  immense  quantities  that  can  be  eaten  in  the  raw  state  eom- 
pired  to  that  when  the  meat  is  eooked,  and  at  the  insensibility  whieh 
it  sometimc*8  proikiees."  This  raw  meat,  however,  is  considered  a 
luxury,  and  is  only  indulged  in  at  festivals. — Johnglon^a  Draveh  in 
Souiht-ni  AfjifHmuitt,  vol.  ii,  p,  22G,  1H44. 

"The  Abyssinians  suffer  eonsiderably  in  their  heidth  from  the 
difSculty  of  obtaining  salt/' — Ihtd^y  vdh  ii,  p.  175, 

Dahomey. — '*The  diet  is  simple,  consisting  ehiefiy  of  me6$>es  of 
meat  and  vegetable,  mixed  with  jjalni  oil  and  |iepper,  with  which  is 
eatini  a  eorn-t*4ike,  called  kankee,  or  dab-a-<hib.  There  is  very  little 
variety.  A  mixture  of  Ix^ans,  (Mappers,  and  palm  oil,  is  made  into  a 
eake  and  sold  to  travellers;  yams  and  fiissiida  form  the  staples  of 
fiKKl.  Foreign  liquors  are  scaree  and  ex|>ensive;  and  as  i)alm  wine 
is  forbidden  by  tlie  king,  the  ehief  drinks  are  a  very  ]>alatable  malt 
called  |iittUj  and  a  sort  of  burgcjo  ealle<l  ab-kah-sar/* — Forbv/s  Dn- 
hmney  and  the  Dahomana^  1851,  vol.  i,  pp.  29,  30. 

**The  Waroui  are  small  and  shrivelled  black  savages.  Their 
diminutive  size  is,  doubtless,  the  effect  of  scanty  food  ountinued 
through  many  generations."  ^*  The  principal  articles  of  diet  are 
milk,  meat,  and  esiu^eially  lattened  dogs'  fleshy  of  whieh  the  rliiefi 
are  inurdinately  fond,  maize,  hoJeus,  and  niillet.  Kice  is  not  growo 
in  these  ari<l  districts.** — Burton's  Jxike  Beffhm  of  Cbi6*ci/  Ajrk<if 
vol.  ii,  p.  273. 

AVamrima  on  Chart  Clan-s. — ''Their  food  is  mostly  iigwli,  i]\e 
thick  porridge  of  boiled  millet  or  maize  flour,  which  repr&H»nt«  the 
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*Htaff  of  life'  in  East  Africa.  Thoj  usually  fi'wl  twice  a  day,  in  tlie 
iiiorning  and  at  iiiglitfidl.  They  employ  tlie  coeoiinut  extensively  ; 
like  the  Aralxs  of  Zaiizibiirj  tliey  hoi!  their  riee  in  the  thiek  juiee  of 
the  nusjKHl  albumen  kneaded  with  watei-j  and  tliey  niake  eakei<  of  tlie 
pnlp  mixed  with  the  flour  of  various  grniofa.  This  immoderate  use 
of  the  fruit,  wliieh,  aeeor<liug  to  tfie  [>e<iple,  is  highly  refrigerant* 
causes,  it  is  said,  rheumatic  and  other  diseases.  A  resjwetable  man 
seen  eating  a  bit  of  raw  or  undres^^ed  cocoanut  would  be  derided  by 
his  fellows."— /6iV/.,  I860,  vol.  i,  p.  35. 

"  East  Africa X8.— "With  the  savage  and  the  barbarian  food  is 
the  all-ill-all  of  life;  fofjd  is  his  tliought  by  day,  food  is  his  dream 
by  night." 

**The  principal  articles  of  diet  are  fish  and  fleshy  gniin  and  vege- 
tables*;  the  hixuries  are  milk  and  butter,  hoiicy,  and  a  few  fruits,  B8 
baoatm.^  and  Gnineii-jialm  datc8  ;  aiul  the  inehnents  are  pomlx?  or 
millet-lreer,  toddy,  and  mawa  or  plantain  wine.*' 

"The  Arabs  assert  that  in  these  latitudes  vegetables  cituse  heart- 
l>urn  and  acidity^  and  that  animal  food  is  the  most  digestible.  The 
Africiins  seem  to  have  made  the  same  discovery.  A  man  who  can 
afford  it  almoist  c<:>n fines  himself  to  flesh,  and  considers  fat  the  essen- 
tial elemeut  of  good  living/ * — Jftid^f  voL  ii,  pp.  280-2H7. 

Cabango  (a  village  situated  on  the  banks  of  the  ChihomlK>). — 
'^The  cliief  vegetable  f*x>d  is  the  manioc  and  lotsa  meal.  These  con- 
tain a  %'ery  large  proportiun  of  starch,  and  when  eaten  alone  for  any 
length  of  time  produce  most  distressing  heartburn.  As  we  ourselves 
experienced  in  etxming  north,  they  also  cause  a  weakness  of  vision, 
which  wx*nrs  in  the  cixsq  of  animals  fed  on  pure  gluten  or  amylace- 
ous matter  only*  I  now  disc-overed  that  when  thcst*  starchy  sub- 
ataufxis  are  eaten  along  with  a  proportion  of  ground-nuts,  which  con- 
tain a  quantity  of  oil,  no  injurious  effects  follow.''- — Lirinf/stoue^s  Mis^ 
(mari/  Tmveh  and  Eesafrckcs  in  Sonfb  Africa,  1857,  p.  455» 
Kaffirs.— ^' The  principal  diet  of  the  Kaffir  is  milk,  which  he 
ts  rather  than  drinks,  in  a  sour  and  curdlwl  state.  One  good  meal 
day,  taken  in  tlie  evening,  consisting  of  the  curdled  milk  and  a 
little  niilletj  is  almost  all  that  he  recpiirt^Sj  and  with  this  he  is  strong, 
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vigorous,  and  robust,  proving  that  large  qpantities  of  animal  food 
are  by  no  means  neces?aiy  for  the  8U8tenant^  of  the  human  frame." 
A  Kaffir  will  never  toudi  pirk.  Fish  is  likewise  abstained  from 
by  him.  lie  will  eat  tlie  flesli  of  an  ox,  cooked  or  raw. — Slmttioiuyg 
Citrioeitles  of  Foodj  p*  39. 

BasjESMANS. — '*Tbe  Africiin  Bushmen,  who  have  few  or  no  cattle, 
live  upnn  what  they  can  get.  Hunger  compels  them  to  eat  every- 
thing— nmt^,  hulhs,  wild  garlic,  the  etjre  of  aloes,  the  gum  of  acacias, 
berrieSj  tlie  larvie  of  ants,  lixurds,  locusts,  and  grasshrj|i|>t^n^ — all  are 
devouretl  by  these  poor  wanderers  of  the  desert.  Nothing  comes 
amiss  to  them," — Ibkl,  p»  38. 

Hottentots. — '*The  victuals  of  the  Hottentots  are  the  fle^h  and 
entrails  of  nittlc,  and  of  certain  wWd  beasts,  with  fruits  and  roots  of 
sevend  kinds." 

Tlicy  '*  rarely  kill  cattle  for  their  own  eating  but  when  they  are  at 
a  loss  for  other  sustenance.  The  eattle  they  devour  between  the 
Andin^ifunkrns  are  for  the  most  part  such  as  die  naturally,  and  they 
reckon  em,  as  I  have  said,  very  delicious  eating.*^ 

"The  entrails  of  mttle,  and  of  such  wild  Ijeasts  as  they  kill  for 
focMl,  tliey  look  upon  as  most  extjuisite  eating.  They  boil  'em  in 
beapt-hl<xKl,  if  they  have  any,  to  which  they  sometimes  add  milk. 
This  they  lt>ok  upon  as  a  glorious  dish.  If  they  have  not  bl<*od  to 
btiil  Vm  in,  they  broil  'em*  And  this  they  do  on  the  bare  fire,  for 
they  have  no  such  thing  as  a  gridiron." 

"They  cat  even  thing  in  such  a  liurn%  and  w^ith  so  much  inde- 
cency, that  they  look  extremely  wild  and  ravenous  at  meals,  particu- 
larly whf  rj  they  eat  flesh,  which  Ix^ing  always  servM  up  to  *em  half 
raw  or  more,  they  make  a  very  furious  use  of  their  hands  (where 
they  have  no  knivt^)  and  of  their  teeth  to  tear  anrl  devour  it.*' 

*'Mauy  are  the  sorts  of  fruits  and  mots  the  Ibittentots  eat,  uiul 
the  fields  u|)  and  down  for  the  most  part  ab<:)und  witli  'em.  These, 
as  I  have  said,  are  gathered  wh*jlly  by  tlic  women.  In  the  choice  of 
roots  and  fruits  for  frKxl  they  follow  the  htHlgchog  and  the  liaviiui,  a 
sort  of  ape,  and  will  not  taste  of  any  nnrt  which  (hose  creatures  do 
not  feed  u|)on  *^  [fi»r  fiuir  of  poison], 

'*The  Hottentots  have  no  set  times  for  their  meals.  They  have  no 
notion  i>f  dividing  them,  as  we  do,  into  breakfast,  dinner,  and  sop 
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per,  but  take  Vm  at  random,  ns  humor  or  appetite  calk,  without  any 
regard  to  the  hour  of  the  day  or  the  night/' 

They  '*have  ti-nditiouary  Jaws,  fbHiidiling  tlie  eating  of  reiiain 
meiit**,  wljirli  they  aeeordiugly  ah>5tain  from  very  carefully.  Swine's 
flesh  and  fishes  that  have  no  scales  are  forbidden  to  Ixith  sexess.  The 
eating  of  hares  and  rabl>it.H  is  forbidden  to  the  men,  but  not  to  the 
women*  The  pure  bh«>d  of  bea.'^t^  and  flesh  of  the  mole  are  tbrbid- 
den  to  the  women,  but  not  to  the  men/* 

"The  Ht»rtentots,  when  th«?y  are  in  a  great  strait  tor  frxwl,  will 
devour  the  rings  of  leather  whieh  the  women  wear  upon  their  legs. 
They  will  likewise,  in  the  same  strait,  eni  old  east-off  shocks  [wliich 
they  lay  up  against  a  time  of  want], 

"Their  manner  of  dressing  'em  is  this:  They  singr  off  tho  hair, 
then,  having  soakVl  Vm  a  little  in  water,  broil  Vm  upon  the  bare 
fire  till  thev  begin  to  writjkle  and  run  uj*,  and  then  they  devour 
'em/' 

The  Hottentots  never  eat  gait  among  themselves,  but  "they  are 
not  a  little  delighted  with  the  i*alt  and  otherwise  high-seasonVl 
victuals  of  tlte  Europeans/'  [Sueh  food,  however,  disagrees  witK 
them,  and  those  who  eat  with  the  Europe^ins  are  subjert  to  many 
maladio!,  and  dou*t  attain  a  great  age.] 

"The  ordinary  drink  of  the  Hottentots  is  milk  and  water/' 

*' Men  and  women  are  d oat i ugly  fond  of  tobacco.**— /u>/it»*«^7rt^^ 
of  the  Cape  of  Good  Hope^  1731,  pp.  2U()-208. 


Thus  it  is  seen  that  a  great  diversity  exist*^  a,«  regjirds  the  fotxl 
consumed  by  the  human  race  in  different  parts  of  the  globe.  In- 
stances are  to  be  found  where  life  is  sustained  upon  a  wholly  vege- 
table, a  wliolly  animal, and  a  mixed  diet.  The  mixed  diet,  however, 
may  lie  regarded  as  that  which,  in  the  plan  of  nature,  is  designed 
for  man's  subsistence.  It  is  upon  this  that  he  appears  to  attain  the 
highest  state  of  physical  development  and  intdhx^tual  vigor.  It  is 
this  which,  certainly  in  temperate  cli mates,  he  is  led  to  consume  by 
general  iiirliuation,  when  circa mstanct^  alhiw  the  inclination  to  guide 
him  ;  and,  lastly,  it  is  this  which  stands  in  conformity  with  the  (con- 
struction of  his  teeth,  and  the  anatomy  of  his  digetjtive  ajiparatus 
in  gencrab 

Notwithstanding  these  considerations,  there  are  those^ — but  few  in 
number,  it  is  true — Mdio  contend  that  vegetable  food  alone  is  best 
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adapted  to  nie*et  our  requirements.  Uader  the  style  of  vegetarians,* 
tlii-^y  act  ii[>oii  ttic  prjiicii>le  tliev  profess.  It  is  true  that  vegetable 
ftxjd,  with  its  large  proportion  of  non^uitrogenous  matter,  yields,  in 
a  simple  and  direct  manner,  according  to  the  views  now  entertained 
and  fidly  di.scustted  In  an  earlier  part  of  this  work,  the  nNpii^ites  for 
force-  as  well  as  heat- prod  net  ion  ;  and  in  order  to  show  that  vege- 
table ftKjd  is  iMPtter  adaptetl  tfum  animal  for  eoiitribiiting  to  the  jjer- 
forraance  of  muscular  work,  reference  has  been  made  to  our  beasts 
of  burdt^n,  which,  as  is  well  known,  belong  almost  exclusively  to 
the  lierlnvorons  tribe.  That  carnivijrons  aninials,  however,  nre  not 
unsuitetl  for  such  purpose  is  proved  in  the  ease  of  dogs,  whieh,  in 
some  northern  and  other  countries,  are  very  ext4?iisively  employed 
for  the  performance  of  work.  To  regard  man's  maintenance  Um 
closely  in  ass4>ciati'»n  with  tlie  nieiH?  performauoe  of  meelianicjil  work 
— ^to  look  ujKjn  him,  in  other  words,  as  thongh  he  were  solely  do- 
eigncd  fi>r  the  conversion  of  food  into  mechanical  j)Ower,  is  not,  it 
may  be  also  said,  taking  a  higli  view  of  his  [Mjsition. 

Vegetarians,  however,  as  has  been  remarked^  are  by  no  means  nu- 
merous. IndetMl,  the  prevailing  tendency,  certainly  in  the  England 
of  the  pre^sent  day,  is  to  give  an  undue  weiglit  to  the  value  of  atiimal 
ftMjd,  and  tliis  has  been  encouraged  by  the  teachings  of  Liebig  re- 
garding t!ie  origin  of  muscuhir  pcnver — teachings  which,  during  the 
last  few  years,  have  bwn  shown  to  Ixi  niitenablc. 

Many  people  seem  to  look  upon  meat  almost  as  though  it  formed 
the  only  locwl  that  really  nouri,shcd  and  supplied  what  is  wan  tin!  for 
work.  Tlie  physician  is  constantly  coming  acnKss  an  expression  of 
th h  vie w .  U  n  c  h )  u  1 J  t  cd  1  y ,  a  gr «itcr  fee  1  i  n g  of  sa t  i  et y  is  p  r«xl  u  t*t^l  by 
meat  than  by  other  food.  It  forms  a  greater  stay  to  the  sttmiwh, 
but  this  arises  from  the  stomach  constitutirig  the  seat  of  its  digestion, 
and  a  longer  time  being  occopietl  beibrc  it  |iasses  on  and  leaves  the 
organ  in  an  empty  condition. 

Against  those  who  think  that  a  large  consumjHion  of  meat  is  a 
sine  qua  tion  for  the  maintenanci*  of  health  and  strength,  the  e,xj)^Ti- 
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*  Payeii  (Substuncea  Alhiiontiures,  4mc  4d.,  PurU,  186IS,  f>»  501  )^  iifl«*r  i»ij»ria 
Sng  himseir  in  et>nd*?mfi!itinii  of  restnclion  to  vr^Hnble  prnducU,  •«¥»:  **i 
pendant  en  Angleterro,  ce  payi  def  crccnirioite*|  oil  I 'on  vuit  iino  bf  Mi*  H  jvfi 
gTMaive  civili^ntion   murchcr  dani  prosque  toutri*  lee  cIiriHrtions  nviv  quek 
ROCompRgni'moiit  de  bnrbwrk',  unp  gecti-'  numbrouse  lnn*i  ik  exeltifA  (n  cbnir  i)«*« 
ftfiimmiY  du  r^'g)aic  iiHmentJiire  de  la  population;  ellc  pr6cbe  d'esemplo  ei  full 
quelqiipj  proselytes.'* 
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eoce  of  vegetarianjiJ  raaj  be  adduced.  In  the  effects  of  the  Scotch 
prison  dietaries  corroborative  testimony  is  afforded.  Dr.  J,  B,  Thom- 
son, far  instance,  resident  siirgeoii  to  t!xe  General  Prison  fm*  S<x>tland, 
writing  in  the  '^  Medical  Timt^  and  Gazette,"  vol.  i,  1868,  speaks  in 
favor,  from  ten  years'  experience,  of  a  diet  into  which  meat  entered 
very  sparingly^  antl  which  containe<l  instead  a  moderate  amount  of 
milk.  He  say s  si n oe  the  e n i p  1  oy 1 1 1 en t  of  t h e  i ni j > n j v ed  d i eta r i es  sa n c- 
tioned  by  the  Secretary  of  State  in  1854,  the  dietary  in  the  General 
Prison  for  Scotland  for  all  adult  male  prisoners,  under  sentence  of 
nine,  and  not  exc<*eding  twenty -four  months,  had  consisteil  of  bread, 
oatmeal,  liarley,  1  oz,  of  meat  per  diem,  made  into  sou[>,  with  snc- 
rnlent  vegetables,  and  20  oz,  of  skimmed  or  bnttermilk.  One  day 
in  the  week  fish  had  been  substituted  for  the  sonp.  The  health  of 
the  prisoners  had  lieen  unifurndy  gou<L  Weighing  on  adinissiun  ami. 
lilx^ration  had  been  cjirried  out,  and  88  per  cent,  were  found  to  have 
Ijainetl  or  maintaineil  their  weight.  Again,  as  shown  by  one  of  Dr. 
E,  Smith's  reports,  it  is  not  niuiimmon  to  tind,  amongst  tlie  agrieul- 
tuml  laborers  of  St.*otland,  that  no  meat  is  consumed,  oatmeal  and 
milk  forming  their  staple  articles  af  diet.  Further,  Dr.  Gny,*  from 
his  observations  in  tin*  case  of  English  prisons,  gives  as  one  of  his 
dedneticms,  **that  we  possess  conclusive  evidence  of  the  sufficiency 
of  a  diet  from  which  meat  is  wholly  excluded,  and  even  of  a  diet 
consisting  wholly  of  vegetable  matter." 

1  have  intrtMluced  these  jiarticulars,  not  for  the  purpose  of  showing 
that  a  diet  without  meat  is  to  be  considereil  desirable,  but  for 
strengthening  the  argument  that  the  c<msumption  of  meat  to  the 
extent  that  many  persons  believe  necessary  tor  the  maintenance  of 
health  and  strength  is  not  in  reality  so.  It  has  been  lx»fore  stated 
that  j>hysiologicid  considerations  poitit  to  a  mixed  diet  as  liK'ing  mnst 
in  harmony  with  our  nature,  and  it  may  prol>ably  be  c^jusidered  that 
the  most  suitable  admixture  contains  al>out  one- fourth,  or  rather 
more,  of  animal  focKL  With  more  animal  food  than  this,  the  exere- 
tor>'  organs  are  unnecessarily  taxed,  antl  tiic  system  ex(K*sed  to 
c<mtamination  with  iinjiurities,  fur  the  nitrogen  of  the  superfluous 
nitrogenoiLs  matter  has  to  be  eliminated,  and  is  found  to  esctipe,  in 
combination  with  other  elements,  under  the  form  of  certain  excretorj* 


*  •*  On  Sufflcionl  and  InsiifflHi-nt  Dietaries,  with  e«pocinl  refprence  to  the 
Dielariea  of  Prisoners/^  Juu rnal  of  the  Sttiti^lical  Souiety^  voL  xivi,  1863, 
p.  280. 
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products,  without  havmg  contributed  to  any  useful  purpose,  A  de^ 
fective  transformative  and  eliminative  action  will  lead  to  a  retention 
of  the  products  of  metatnor[)linsi.s  of  this  su}>erflnfnLs  uitrogenouji 
matter  in  tlie  yy.stem,  and  tiiere  Is  reason  to  believe  tliat  gouty  atTec- 
tionsj  and  other  morbid  states,  are  sometimes  induced  in  tliis  way. 

It  has  been  p<iintwl  out,  under  the  head  of  ^^  Principles  of  Diet- 
etics" (nV/r  p.  441),  how  an  admixture  of  animal  and  vegetable  food 
is  better  fitted  tu  yield  what  is  wantetl  than  either  eonsuiued  alone. 
It  m  aa^umed  that,  for  a  man  of  mediura  stature  and  in  nicxlerate 
work,  a  bunt  300  gniins  of  nitrogen  antl  4800  gmins  of  carbon  are 
daily  reipiiretl  to  be  introduced  into  the  system  with  the  fo<KL  Now, 
this  is  yielilal,  iis  nearly  as  possible,  in  the  c^ase  of  l>oth  elements,  by 
2  lbs.  of  bread  and  J  lb.  of  mt^at — that  is,  44  oz.  of  solid  food,  of 
which  abuyt  one-fourth  consists  of  animal  nuitter.  If  tlic  lean  of 
meat  only  were  consumed  (for  the  pro|jer  adjustment  could  equally 
be  made  witli  meat  and  fat),  rather  over  6  lbs.  wfuibl  be  neeiled  to 
furnish  the  requisite  amount  of  carbon,  and  there  would  Ijc  a  very 
large  surplus  of  nitrogen ;  whilst  if  bread  only  were  taken,  the 
amount  necessary  to  sup|»ly  the  rcHjuisite  quantity  of  nitrogen  would 
be  rather  more  than  4  lbs.,  and  this  contains  nearly  dt»uble  the 
amount  of  carbon  demanded. 


Whilst  speaking  (>f  the  prD(>er  f<)od  tor  man  it  may  be  stated  tiiat, 
for  the  perfect  anil  pnilouged  mainteiuuiee  i>f  healtli,  it  Is  nei^iesearjr 
that  a  portion  of  what  is  consuaunl  should  be  in  the  fresh  staUv 
This  ap|>lies  to  Ixjtb  animal  and  vegetable  kinds  of  food.  Neither 
one  nor  tlie  otlier  in  a  saltetl,  cured,  or  driiHl  ^itate  will  serve  to  keep 
the  bmly  in  healtfi.  Former  exiierienoe  has  buttt>o  painfully  showD 
that  disease  and  dc^itli  are  iuduee<l  by  withholding  all  fre?*h  articles 
of  food.  There  may  be  no  lack  of  quantity,  and  yet  the  bfxly  shall 
fail  to  be  maintained  in  a  proper  state,  Affwtions  of  the  scorbutic 
class  arc  prwluced,  which  are  only  to  be  ehet^ked  and  removed  by 
the  supply  of  s^irne  kind  of  fresh  fo«xl,  or,  what  has  l)een  fuund  to 
equally  answer  the  purpose,  the  jniee  of  some  kind  of  succulent  vi^^e- 
table  or  fruit.  Tlie  efliaicy  of  lemon  and  lime  juice,  for  indiiiocje,  k 
well  known  in  the  cure  and  prevention  of  simrvy. 
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DIETETIC  RELATIONS  AND  EFFECTS  OP  ANIMAL 
AND  VEGETABLE  FOOD  COMPARED, 

Anmial  food,  being  identical  in  coiu]K)«itioTi  with  the  structures 
to  be  l»uilt  up  aud  iiMiintiiinciI,  contains  neither  more  nor  less  than 
what  is  required  for  the  growtli  mal  reuo%'ation  of  tlie  bmly.  It 
might  be  a86iimed  from  this  relation  that  nutrition  ui>on  a  supply 
of  atiinial  food  won  Id  tje  carried  on  in  a  more  simple  way  than  nu- 
trition ujion  vegetat>le  food,  where  no  such  identity  is  observable, 
and  which  contains  various  principles,  such  ns  lignin,  cellulose, 
starch,  *fec.,  which  have  no  existence  in  the  animal  body.  Nutrition, 
however,  is  not  etfected  in  this  simple  manner*  Witli  animal  as 
well  as  with  vegetable  ftwd,  a  transformation  has  to  tiike  place  be- 
fore absorption  cim  oecur. 

It  was  shown  liy  iluJder,  and  confirmed  by  Liebig,  that  t!ie  nitro- 
genous alimentary  priiiciple^^  of  the  vegetable  agree  in  comijosition 
with  th<ise  of  the  animal  kingdom,  aiid  it  has  been  tiscertained  by 
physiologists  that  all  alike  undergo  metamorphosis  under  the  influ- 
ence of  the  digestive  process  into  a  certain  product,  which  is  charac- 
terize<l  by  the  posse'^siou  of  proi>erties,  viz.,  those  of  great  solubility 
and  diflusibility,  that  specially  adapt  it  for  transmission  by  absorij- 
tjon  from  tfie  alimentary  i-anal  into  the  blixid vessels,  by  wliich  it  is 
conveyed  to  organs  that  elaborate  and  convert  it  into  t!ie  nitrogenous 
prin^^iples  existing  in  and  applied  to  the  purposes  of  the  system. 
Thus,  we  elaborate  for  ourselves  the  constituent  nitrogenous  priuci- 
ph?s  of  our  bodies  out  of  a  certain  jirodoct  of  digestion,  instead  of 
deriving  them  directly  from  our  Ibixl,  and  this  brings  alimentation, 
as  far  as  these  principles  are  concerned^  to  tlie  siimc  pcksitian,  whether 
upon  animal  or  vegetable  products.  There  is  only  this  ditference  to 
be  noted— that  animal  nitrogenous  substances  api>ear  to  be  more 
easily  digasted  than  vegetable. 

With  fats  the  same  jvroeess  occurs,  whether  they  are  of  animal  or 
vegetable  origin  ;  but,  as  with  nitrogenous  substantH:'S,  it  is  believed 
that  animal  tats  ai-e  more  ea^iy  of  digestion  or  preparation  for  absorp- 
tion than  vegetable. 

Nitr4igenous  suljstances  and  fat  may  be  said  to  coraprise  the  organic 
portion  of  animal  food.  In  vegetable  food  we  encounter,  iMjsides, 
such  principles  as  starch,  sugar,  gum,  lignin,  and  cellulose,  which 


464 


PRACTICAL   0IETITICS. 


belong  to  the  group  of  carbohydrates.  The  two  latter  of  these  are 
Bcaroely,  if  at  all,  siii^ceptible  of  any  digestion,  certainly  by  the  human 
dig^tive  organs,  and,  therefore,  simply  traverse  the  alimentary  caual| 
and  add  Ui  tlie  bulk  of  the  al  vine  dejections-  The  others  are  suscep- 
tible of  utilization,  and  what  digestion  is  required  is,  as  in  the  c^as^e 
n\m  of  fat»  carried  on  in  the  intestine,  and  not  in  the  stnmiich.  The 
physiological  application  of  these  principles,  which  are  [jeeuliar  to 
vegetable  food,  has  previously  received  attention,  and  need  not  be 
adverted  to  here. 

Although  animal  food  certainly  taxes  the  sfojimch  more  than  the 
ordinary  forms  of  vegetable  food  that  we  consume,  as  is  well  known 
by  those  who  have  weak  digestive  i>ower,  yet,  taking  digestion  and 
assimilation  as  a  M'hole,  a  more  complex  process  has  to  be  gane 
through  where  vcgetiible  food  hiLs  to  be  dealt  with.  Accordingly 
we  notice  that  the  digestive  apparatus  of  the  herbivora  is  develojjcd 
ujion  a  more  extended  scale  than  in  the  carnivora.  The  difference, 
for  instance,  in  the  length  of  the  intestinal  canal  is  exceedingly 
marked,  and,  as  already  mentione*!,  it  is  esj)ecially  here  where  the 
digestion  of  tlie  principles  that  preponderate  in  vegetable  prfxluct* 
occurs.  A  porticjn  of  the  large  intestine,  also,  known  as  the  cf^'um, 
which  is  not  develo|>f^l  in  the  carnivora  to  any  [mrticular  extent, 
attains,  in  many  of  the  herbivora^  enormous  dimensions,  and  it  can 
scarcely  be  doubted  that  this  is  dt^sjgneil  for  atlording  sfHne  kind  of 
exti*a  assistance  in  the  digt^stive  proi-ess. 


Looker!  at  now  in  relation  to  their  effects  u|ion  the  system,  thew 
wee  several  points  that  call  for  ennsidcratii>n. 

It  is  asserted  by  Lehmann  that  animal  fiwxl  increases  the  amount 
of  fibrin  in  the  blood,  and  also  raisis  the  amount  of  the  phoffphatcs 
and  of  tlie  salts  generally.  A  diet  abounding  inaninud  fi_Mxi  appcis 
also  to  render  the  bhxjd  richer  in  red  corpuscles* 

Animal  IVhhI  with  its  preponderance  of  nitrogenous  matter,  tend* 
to  produce  firmness  of  muscle  with  an  absence  of  sujjcrfluous  fiit. 
Vegetable  footl,  on  the  other  hand,  tends  to  increase  the  deposition  of 
fat,  Messrs.  Lawes  and  Gilbert  found  in  their  experiments  that 
animals  consuming  food  containing  an  excessive  tjuantity  of  nitro- 
genous matter  showetl  a  greater  disposition  to  increase  in  fmme  and 
flesh.  If  we  direct  our  attentic^n  to  the  animals  around  us,  it  is  open 
to  eoramou  observation  to  notice  that  the  vegetable  feeders  show  a 
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greater  pmneness  to  bocomf  fat  than  animal  fec^lers.  The  animals 
we  iatteo  all  belong  to  the  herbivoraj  and  even  clogs  and  eats  lieeome 
fatter  nil  vegetable  food — a  pruof  that  it  h  more  the  nature  of  the 
food  than  the  kind  of  animal  tliat  rnuke^  tl*e  difference.  Mr.  Bant- 
ing found  that  limiting  his  supply  of  vegetable  food  enabled  him  to 
reilnce  his  eorpnleneej  and  it  is  upon  the  application  of  thi?  principle 
that  the  system  of  *' Bantingism''  rests. 

It  appears  from  the  exi)eriments  of  Pettenkofer  and  Voit  that 
increasing  the  jiroportion  of  nitrogenous  matter  in  tlie  fcxul  deter- 
mines an  increased  absorption  of  oxygen  by  the  lungs.  Nitrogenous 
matter  it  is  which  starts  the  changes  occurring  in  the  system,  and 
the  suggestion  presents  itself  that  upon  the  amount  of  nitrogenous 
matter  may  to  some  extent  depend  the  apjdieation  of  oxygen  to  tlie 
oxidation  of  fatty  matter.  Under  this  view  the  success  of  Mr.  Bant- 
ing's system  may  be  due,  not  exehisively  to  a  restrietion  of  the  prin- 
ciples that  tend  to  produce  fat,  but  in  part,  also,  to  an  increase<l  oxi- 
dizing action  pmmotecl  by  tiie  large  amount  of  nitrogenous  matter 
consumed. 

p  It  has  been  observed  that  the  amount  of  urine  secreted  is  notably 
influenced  by  the  nature  of  the  food.  Biseliotf  and  Voit  uotietJ, 
in  the  cttse  of  the  dog,  that,  upon  giving  a  liberal  supply  of  meat 
after  tlie  animal  had  been  [previously  subsisting  upon  vegetable  fcHxl, 
the  urine  was  greatly  increased  in  quantity.  A  striking  example  is 
also  affiirded  by  a  serias  of  experiments  l)y  Mr,  Savory  u]>ou  rats.' 
Three  pairs  of  rats  that  had  b<3eu  feil  upon  wlieat  were  placetl,  one 
pair  u\xm  non-nitrogenous  food,  a  sec^ond  piiir  ujkmi  lean  meat,  and 
the  third  pair  upon  mixed  food.  The  urine  was  CT>l!eetetl  for  the 
twenty -tour  houi*s  upon  three  oeeasiims,  at  intervals  of  a  week,  and 
each  time  the  urine  associated  with  the  meat  diet  was  in  very  large 
excess  of  what  it  had  been  previously,  and  of  that  deriveil  from  the 
other  animal  s.  Tl  i  e  a  m  o  u  n  t  of  n  i  t  rogeno  us  matter  passes  1 ,  i  n  accord  - 
anee  with  what  might  liave  been  expected  from  the  results  that  have 
been  referred  to  in  a  previous  part  of  this  work,  bore  a  corres{>ond- 
ing  relation,  and  it  may  be  that  the  two  stand  in  the  position  of  cause 
and  effect.  The  ctTete  nitrogenous  matter,  in  es«i(>ing,  may  i-arry 
with  it  a  flow  of  wat^r.  The  extra  quantity  of  water  eliminated  was 
met  by  an  extra  quantity  of  fluid  consumed. 
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Besides  the  influence  just  referred  to  on  the  amonnt  of  urine,  tbf^i 
solitl  matter  h  likewise,  to  a  marked  extent,  influenced  by  the  nature 
of  the  fo(Kh  There  is  a  well-kncnvn  aagnieii  tilt  ion  in  urea,  &C.,  pro- 
duced by  the  ingestion  of  sinimal  focxl,  und,  at  tlie  same  time,  an  in- 
creat^e  in  the  sulphates  and  phr*8{>liateB.  The  reaction  of  the  urine  M 
Is  also  m (Kb* Bed.  Under  au  aiiinml  diet  it  is  strongly  acid,  whilst  a 
vegetabie  diet  disiKjses  to  alkalinity.  During  fasting,  it  is  true,  tJie 
urine  of  the  herbivora  is  acid,  but  after  food  its  reaction  i^  alkaline. 
Bernard'  has  dilatetl  upon  this  point,  which  must  Ik*  reganled  as 
bciiif^  of  cousidemble  iiu|M}rtance  with  rcfereuee  to  tlic  thcmpet^tic 
employment  of  food.  He  mentions  an  experiment  u{K>n  himself,  in 
whicli,  from  previously  [^resentiuf^;  a  stron^^Iy  acid  reaction,  his  urine 
was  rendered  alkaline  io  the  coui-se  of  twenty-four  hours  by  restric- 
tion to  a  vegetable  diet.  In  the  sucking  calf,  as  in  the  camivoni, 
the  urine  is  acid,  whilst  it  afterwanls  assumes  the  character  belong- 
ing to  the  herbivora. 


Animal  food  appeases  hunger  more  thoroughly  than  vegetable, 
and  satisfies  longer.  In  other  words,  it  gives,  as  general  experience 
will  confirm,  greater  stay  to  the  stomat'h.  It  also  exerts  a  greater 
stimulating  et!c(*t  u|Min  the  system  genei*ally.  Accounts  are  relate*! 
of  the  stimulant  properties  of  animal  ffKxl  having  suflRced,  in  certain 
instamx^,  aj?  after  starvation  and  in  those  aeinistomcd  only  to  a  vege* 
table  diet,  to  produce  a  state  resembling  intoxication.  Dr.  Dundas 
Thorn pon*  quotes  a  narrative  of  the  effects  of  a  repast  of  meat  on 
some  native  Indians,  whose  customary  fare,  as  is  usual  amongst  the 
tribe,  had  e*insisted  only  of  vegetable  food.  '*  They  dined  raoflt 
luxuriously,  stuffing  themselves  as  if  they  w*ere  never  to  eat  again. 
Afh»r  an  hour  or  two,  to  his  [the  traveller's]  great  surprise  and 
amusement,  the  expres^sion  of  their  countenances,  their  jabbering  and 
gesticulations^  showed  clciirly  that  the  feast  had  produced  the  sanie 
effect  as  any  intoxicating  spirit  or  drug.  The  second  treat  was  at- 
tended with  the  same  result,^' 

Dn  Druitt»  in  descTibiug  the  pro|K*rties  of  a  lif[uid  essence  of  beef,* 
which  had  lx»en  prepared  arror<ling  to  his  instructions,  speaks  of  it 
as  exciting  a  rapiil  and  remarkable  stimulating  [>o\ver  over  the  brain, 

•  Physiologin  Exp^Hmnnlnle,  tome  tS,  p.  450.     Purls,  ISSG. 

•  E3L(voHin*-nt»l  He«onrchii«  on  the  Food  of  Animals,  p.  24.     liondon,  1846. 

•  Trii4i».  of  ll»c  UbtiteUiCHi  Society,  vol,  iii|  1861,  p.  148. 
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trodiiccxl  it  (o  Jiotice  vls  an  auxiliary  to,  and  partial  substitute 
for,  brandy,  in  all  eases  of  git^at  exhauj^tion  or  wt-aknci^s,  att<?nded 
with  cerobml  tleprc'><.sion  or  dL-sspondeiK'y.  Correspondingly  stimu- 
lating pruixTtias  have  also  been  reeogni/.ed  as  an  effect  of  the  copious 
era  ploy  m  cut  of  Liebig*s  Extractum  Cam  is. 

The  general  cliaracter  nf  an  ain'mal  is  related  to  its  food,  Liebig 
says*  it  m  essentially  their  food  whieh  niake?^  carnivorous  aninmls  in 
general  bolder  and  more  combative  than  the  herbivora  whieli  are 
their  prey.  *^A  bear  kept  at  the  Anatoraieal  Museum  of  Giessen 
showed  a  qnict,  gentle  nature,  as  long  ai^  he  was  fcM:l  exclusively  on 
bread  J  but  a  few  days'  feetling  on  meat  nuMle  liim  vicious  and  even 
quit-e  dangerous.  That  swine  grow  ira-'^eihle  by  having  flesh  food 
given  tliem  is  well  known — so  much  so,  imk*ed,  that  they  will  then 
ttiick  nienJ^ 

It  must  be  considered  as  a  part  of  the  plan  of  Nature  that  this  re- 
ation  should  exist.  It  nwd  not  be  that  the  animal  toml  gives 
origin  to  the  leroeity,  but  that  the  ferocity  exists  to  enable  the 
animal  to  obtain  its  food.  In  the  case  where  a  bloodhound  is  ren- 
dered dangerous  by  being  fed  ui>on  ilesh,  and  also  in  Liebig's  cita- 
tion, the  result  nec^l  not  be  attril*u table  to  tlie  fotxl  otherwise  than 
by  the  taste  of  It  arousing  the  natural  instinct  of  the  animaL 
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^H  The  amount  of  food  require*!  depends  upon  the  existing  cireuni- 
'  stances.  No  fixed  ipiantity  vnn  1k^  given  as  suited  to  all  eases. 
Variations  in  external  temperature,  the  amount  of  work  performed, 
and  intlividual  pet*uliaritiew,  out^sion  a  variation  lu  the  amount  of 
material  consumed  in  the  body  ;  and  in  a  properly  arranged  diet 
the  food  should  be  adjusted  accordingly.  For  this  adjustment 
Nature  has  provided  by  the  instinct  or  sensation  wMth  which  we  are 
endowed.  Appetite,  or^  in  its  more  exalted  character,  hunger,  ap- 
prises us  that  fofnl  is  recpiirtM.!,  and  pnxluces  an  irresistible  dt^ire  to 
sec»k  and  obtain  its  supply.  By  attending  to  its  dictates  a  knowl- 
edge is  also  affordetl  of  the  pro{>Gr  amount  to  lie  consumed.  We 
may  ascertain  by  observation  the  precise  amount  by  weigljt  that  is 
necessary  to  keep  the  body  in  a  properly  uouxishtHl  condition,  but 


*  Ltincct,  vol.  i»  1869,  p.  180. 
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Nature's  guide  was  in  operation  before  weigh  is  and  scales  were  in- 
vented. Speaking  of  the  natural  ^tate,  it  ie  only  where  the  atrict 
margin,  on  the  score  of  economy,  a*s  in  the  feecling  of  large  lx>die« 
of  men,  has  to  be  regarded,  that  a  process  of  weighing  need  W  em- 
ployed. 

In  taking  ajipetitc  as  a  guide  in  regulating  the  supply  of  food»  it 
must  not  Im?  eonfouutled  with  a  desire  to  gratify  tlie  jinlate.  Wlien 
food  is  not  eaten  too  quickly  and  the  diet  is  simple,  a  timely  warning 
is  affVjrdeil  Iw  the  sense  of  satisfaction  experieucefl  as  soon  as  enough 
has  been  taken  ;  and  not  only  di^s  a  disinclination  arise,  Init  the 
stomach  even  refuses  to  allow  this  point  to  be  far  exceeded.  Witli 
a  variety  of  tbod,  however,  and  espei-ially  i}Kn\  of  an  agreeable  char- 
acter to  the  tiiste,  the  ease  is  diBerent.  Satiated  with  one  article, 
the  stomach  is  still  reatly  for  another,  and  thus,  for  the  gnitifitration 
of  taste,  and  not  the  appeasement  of  appetite,  men  are  tempted  to 
consume  far  more  than  is  requiretb  and  also,  it  must  be  said,  often 
far  more  than  is  advantagef>us  to  health, 

Wliatever  the  precise  immediate  cause  of  the  sensation  constitut- 
ing npfR'tite,  the  source  of  it  is  a  wsmt  of  s^)Iid  matter  in  the  system. 
Now,  this  want  will  vary  witli  the  consumption  going  ou,  which  is 
greater  under  exposure  to  cold  and  during  the  |>erformanoe  of  work 
than  un*ler  of>posite  conditions  ;  and  in  harmony  it  is  n(jti<^ahle  tliat 
the  apix'tite  is  sharpeueJ  and  diniiuishcd  accordingly.  The  dic- 
tates thus  alforded  stiould  be  ivbeyed.  They  are  ni»t  likely  to  he 
disregarded  when  t!ie  a[>petite  is  incrwvse<l,  and  they  should  like- 
wise be  complied  with  when  it  is  diminisheiL  Concern  is  some- 
tioies  expcricncetl  at  the  falling  olf  of  the  ap|>etite  that  tH*curs  during 
the  heat  of  summer  in  our  own  climate,  and  that  is  noticed  bv  Eu- 
ropeans  on  %^isiting  the  tropics,  and  attempts  are  s^jmetiinc:*  nmde  to 
counterac!t  it  by  the  employment  of  eondinieuts  of  a  stimulating 
nature  to  the  stomach.  This,  however,  is  clearly  an  error,  and  one 
which  is  calculated  to  leiid  to  baneful  results,  as  in  other  instances* 
where  Nature's  indications  are  set  awide  in  lii%^or  of  artificial  devices. 

Thirst  is  an  expression  of  the  want  of  liquid  matter  in  the  svstem, 
as  hunger  is  of  that  of  mlkh  It  leads  us  to  adjust  the  supply  to 
the  los8  occur  ring. 

Under  the  hetid  of  Principles  of  Dietetics  reference  has  l>een  made 
(mde  p*  428  et  «f^.)  to  the  amount  of  food  found  by  observation  to 
be  consumed  by  various  eloisses  of  jiersons.     As  alraady  mentioiu*d^ 
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no  fixed  amount  can  be  given  a^  suiteJ  to  all  inclividuak  ami  condi- 
tions. In  Mole^eliott's  reprej^entation  of  a  model  diet  (i^ide  p,  422) 
tlic  daily  quantity  of  food,  estinrntetl  in  a  water-free  or  anhydrous 
state,  amounts  to  about  23  oz.  To  represent  tlie  afnonnt  of  food  in 
the  ordinary  state  to  whicli  this  corresponds,  we  must  allow  for  the 
water  present.  Acc^ordiug  to  the  table  at  p,  427  bread  iMjntains  37 
per  eent.  of  water^  cooked  meat  54  per  eent,,  and  vegetables  up- 
wards of  70  |KT  cent.  Say  the  food  <:^>n8ume<l  contained  45  per 
c^nt,  of  w^ater^ — pnjbably  a  low  estimate — the  23  oz.  of  ivater-free 
material  would  o«>rrGsjHind  to  42  oz.  of  onlinary  focxi.  For  people 
engaged  in  labtjrious  oeeuiiations,  judging  from  Play  fair's  tables  of 
the  footl  actually  consumed,  this  Is  evidently  none  loo  much,  and  is 
even  under  the  amount  aetually  ec>nsuin<H!  by  many.  For  people, 
however,  who  icad  a  sedeutary  and  indoor  mode  of  life  considerably 
less  will  suffice.  I  find  from  obserx^ation  of  niy  own  diet,  my  height 
lacing  rather  over  5  ft.  9  in.,  and  weiglit  rather  more  than  10  stone, 
that  30  oz.  fully  cover  what  I  ordinarily  consume,  the  fb^Jd  consist- 
ing of  the  usual  admixture  of  animal  and  %^cgetable  articles,  and 
being  weighed  in  the  state  in  which  it  is  placed  on  the  table  j  8  oz. 
for  bre^jikfast,  6  for  luucheijn,  and  l(i  for  dinner,  give  me  the  out- 
side of  wliat  I  feci  I  rcttuire. 

The  middle  diet  at  Guy's  Hospital,  which  is  the  diet  on  which  the 
majority  of  the  patients  are  placed,  gives  a  mean  daily  allowance  of 
20 1  oz.  of  solid  food,  apart  from  the  liquids  supplkiL  Taking  solitls 
and  lirjuitls  together,  and  calculating  from  the  composition  of  the 
articles  according  to  the  table  at  p.  427,  the  water-free  material 
amounts  to  16  J  oz.  The  food  actually  supplieil  consists  of  4  oz,  of 
meat  in  the  ccHjked  state,  12  oz.  of  bread,  8  oz.  of  potatoes,  1  oz,  of 
butter,  f  oz.  of  sugar,  |  oz.  of  tea,  and,  8ay  3|  oz.  {8  oz.  three  timeB 
a  week  is  the  exact  rpiantity)  of  rice  pudding  made  of  rice,  sugar, 
and  milk.  Besides  this  solid  fofxl  there  is  a  daily  allowanct?  of  half 
a  pint  of  porter  and  2 J  oz.  of  milk,  with  half  a  pint  of  mutton  broth 
whe'n  boilc<l  meat  is  given,  which  is  four  times  a  week.  Exi>cricnce 
shows  this  diet  to  be  sufficient  lor  bcKlily  maintenance  under  a  con- 
dition of  freedom  from  labor.  A  conclusion  may  be  drawn,  as  the 
subsistence  on  it  often  extends  over  a  considerable  ]>eriod,  and 
amongst  the  inmates  there  are  many  in  an  ordinary  state  as  far  as 
their  oi>nstitutional  condition  is  concerned,  some  Imml  complaint,  un- 
affecting  their  general  health,  having  led  to  .their  admission. 
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Besides  treating  of  the  gjross  amount  of  food,  atteritton  must  be 
given  to  the  relative  proportion  of  the  constituent  alimentary  princi- 
ples. Unless  tliese  are  my  i-elnted  as  to  be  a<ljuste<l  to  the  cJeniands 
of  the  system  J  more  fmjd  is  rcfjuired  to  be  taken  tlian  won  Id  otlier- 
wise  be  the  case,  and  waste  is  the  resnlt.  As  a  deduction  from  a  re- 
view of  the  dietaries  referre<l  to  in  a  preceding  part  of  this  work 
{vide  p,  428  ei  seq,),  the  follf>wiiig  summar\^  ac^^-ount  may  be  given  of 
the  respeetive  amouiUs  of  tlie  alimentary  principles  required.  The 
table  furnished  at  p.  427  wilt  supply  the  means  for  determining  the 
constitution  of  a  given  diet  in  respect  of  alimentary  prinei[>les. 

The  nitrogenous  matter  should  constitute  about  one-fifth  of  the 
water-free  food,  and^  under  nicxlinm  conditions,  from  4  to  6  oz.  may 
be  looktxl  ujion  m  the  quantity  that  should  lie  supplied  daily.  With 
an  inactive  life  uuieh  less  will  suffice?,  viz.,  3  or  3i  oz.  In  Playfairs 
subsistenceKliet  (p.  428)  the  quantity  is  rather  under  2}  oz.  Ex- 
posure to  hard  work  leads,  judging  from  ohservntion,  to  the  instinc- 
tive consumption  of  ftKnl  yielding  a  full  supply  of  nitrogenous  mat- 
ter. In  some  of  the  Ci>llected  dietaries?  the  nitrogenous  matter 
amf>nnts  to  from  5  to  6  oz. 

It  has  been  mentioned  tliat  a!x>ut  one-fifth  of  the  water-free  food 
should  eonsi;?t  of  nitrogenous  matter,  and  this,  lu  the  ease  of  bread 
and  meat,  is  afforded  by  an  admixture  of  about  one  part  of  animal 
%tith  three  parts  of  vegetable  material.  Xfiw,such  an  iidmixtnre,a« 
before  shown  (p.  441),  is  also  that  which  is  adjustetl  to  replace  with- 
out waste  the  carbon  and  nitrogen  pas.*?ing  out  of  the  system.  It 
was  [Kiintcfl  out  that  if  bread  alone,  or  mcjit  alone,  were  consumtil  in 
order  to  supply  tlie  reciuisitc  quantity  of  lK>th  elenients,  a  consider- 
able waste  of  citlicr  one  or  the  other  would  in  each  case  ensue,  be- 
eause  in  the  articles  of  food  taken  separately  they  are  not  in  tht 
proj)er  proportion  to  balance  the  loss  oecurring.  For  exampIe^S  lbs. 
of  brea<l  and  }  lb*  of  lean  uncooked  Ix^vf  contain,  as  nearly  W9  poe»i- 
hje,  the  amounts  of  curbnu  anrl  nitrogen  representetl  a**  escaping 
from  the  bmly  nnder  uvcnige  cireumstjuiees.  In  this  admixtnr 
amounting  to  44  oz.,  the  meat  (12  oz.)  forms,  with  only  a  slight  e^ 
oess,  a  fourth  of  the  whole;  and  if  we  kK>k  to  the  composition  of  it, 
we  iind  that  in  a  water-free  state  about  ont*-tifth  consists  of  nitr 
genous  matter.  The  following  representation  of  the  amounts  of  ill 
alimentary  principles  eontained  in  it,  calculatetl  from  the  table  fur- 
nished at  p.  427,  will  lie  seen  to  bear  out  this  statement : 
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NltragenouB  matter, 

CiirVjrfihydrBteu, 
Mineral  matter, 


Ba^tkd  2  Ibi. 

2  592  o2. 

0  612  " 
1*5  8*20  *• 

0,730  " 


2,310  oz.^    4.(M)8oat, 

OA32  t»    =    0,944   *» 

—  =  16.S"iO   " 

0.612  *'    =    1.848    " 


23.620  " 


It  may  be  uotioecl,  furtherj  that  the  composition  of  tlie^  2  lbs,  of 
bread  antl  J  lb.  of  meat  agrees  prettv  closely  with  that  of  the  nimlel 
diet  of  Mok'^ehott  {p»  422),  fmmed  upon  grounds  of  quite  a  ditiereiit 
Bature.  The  oidy  diitereuee  of  any  aeeount  is  in  the  re^^jiet^tive 
amounts  of  fiit  and  carbohydrates;  but  what  is  deficient  in  tlie  one 
is  balanctH.1  by  a  .surplus  in  the  other,  and,  in  an  alimerjtury  point 
of  view,  the  two  are  capable,  to  a  eertatn  extent,  of  replacing  enrh 
other. 

Fat  appeans  to  lnf1iienf*e  favorably  the  asisimilatioii  of  the  otlier 
priiifiiilcs,  and  to  be  intinjatcly  concerned  in  ti^ssne  formation  and 
nutrition,  be^^ides  contributing  to  force-production  ;  and  it  is  l>elieved 
that  a  deficiency  of  it  in  the  fixnl  is  sometimes  the  source  of  the  de- 
velopment of  tlic  ,s<TofuIous  and  strumous  states.  The  supply,  it 
may  be  ennsidered^  ought  not  to  be  less,  even  with  inactivity,  than 
one  ounce  daily,  and  the  composition  of  dietaries  usually  shows  con- 
sidembly  more.  About  2i  oz.  appears  to  form  the  average  amount 
in  the  diets  of  vari*nis  working  classes. 

The  carbohydrates  may  be  looked  upon  as  forming  a  supplemen- 
tary group  of  prinei[*l(^.  They  have  no  existence  in  an  auinial  diet, 
and  in  a  mixed  diet  should  he  in  such  quantity  as  to  fill  up  what  is 
defective  for  force- product  ion — heat  and  mechanical  work — ^in  the 
othor  priuciph's.  Looking  at  the  various  dietaries  of  mixed  food  to 
which  the  attention  of  the  reader  ha:?  been  alreafly  directcMl,  and 
leaving  out  of  consiileratiou  the  lowest  or  subsistence  diet,  the  su|>ply 
of  carbohydrates  is  seen  to  range  in  amount  from  between  14  and  15 
to  22  oz.  jier  diem. 

The  amount  of  mineral  matter  required  may  be  set  down  at  from 
}  oz.  to  1  oz.  daily. 

Water  is  needwi  beyond  that  ixmtained  in  our  food.  It  nuiy  l>e 
reckoned  that  we  receive  from  about  15  to  25  oz.  of  fluid  into  the 
system  mixed  with  the  solid  food  that  is  consumed  ;  and  besides  this, 
it  is  advisable  that  about  60  to  70  oz.  or  even  in  some  cases  more, 
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8houl<l  be  taken*  The  average  amount  of  urine  ptLsseil  daily  may 
be  said  to  be  about  50  o^.,  and  there  is  a  eonsiilemble  loss  of  fluid 
from  the  s^kiu  and  tlie  lungi^*  To  meet  these  sources  of  elimination, 
coniiKiLsation  must  be  etieeteil  by  a  corre?>iKmding  inj^^estiou,  and,  as 
long  as  the  flnid  taken  is  devoid  of  noxious  propertie.-^,  a  free  supply 
must  l>e  regardetl  as  benelieial,  forming,  as  it  does,  a  means  of  carrj^- 
iug  off  impurities  from  the  system.  Perhaps  tlie  benefit  derivable 
fr*mi  a  course  of  water  treiitment  is  often,  in  a  great  mejisure,  due  to 
this  eiiuse.     I  am  strongly  inclined  to  think  so. 


Having  spoken  of  the  proper  an  muni  of  food,  let  me  next  direct 
attention  to  the  effects  produoed  by  a  deficiency  and  excess  in  its 
supply,  T  may  commejice  by  saying  that  there  is  far  more  evil  to 
be  eneountered  attrilnituble  to  too  mut-h  food  being  taken  than  to 
too  little.  It  is  only  in  exceptional  Ciises  that  the  latter  kind  is  met 
with;  whilst  the  amount  of  disonler,  disease,  and  likewise  even  cur- 
tailment of  life,  attributable  to  excess  in  eating  and  drinking,  is  im- 
mt.^Lsurably  great.  Where  tlie  living  is  plain  and  simple,  and  the 
dictates  of  Nature  are  foHowed,  there  is  no  need  for  weights  and 
scales,  bnt  how  many  are  there  who  wtnild  not  l>e  in  an  infinitely 
better  state  if  they  live<l  upon  a  weighed  ami  mmisurcd  allowance 
of  food  and  drink.  Seeking  for  what  is  pleiisural)1e  instead  of 
natural,  the  promptings  of  instinct  are  overruled,  and  it  is  the  iti- 
cKnation  instead  of  appetite  that  regulates  what  is  consumed. 
"Were  it  not  for  the  temptation  to  exceed,  induced  by  the  refine- 
ment^  of  the  culinary  art,  the  physician's  aid  would  be  much  more 
rarely  reciuired. 

Amongst  the  effects  arising  from  excess  in  feeding  may  be  men- 
tioned an  oppressed  stomach,  derange<l  digestion,  a  loaded  tongue, 
vitiated  secTctions,  with  disor<lerc<l  action  of  the  b<:>wels,  a  p»rgedh 
liver^  obesity,  plethora  and  It^  eonseqiiences,  a  sluggish   brain  andl 
troubled  sleepi  surcharged  urine,  leiiding  to  deposits,  perverted  na- 
trition  from  the  preternatural  aecumnlation  of  proilncts  of  disintegra-J 
tion  in  the   system,  and,  as  a  coucomitiuit,  gouty  and  rheumati0l 
affections.     Such,  and  others  too,  are  the  ills  arising  from  overfeed- 
ing.    Exc*ess  in  animal  tbod  is  worse  tlian  ext^^ss  in  vegetable  fiMxl, 
esi^»ec*ially  when  c^imbineil  with  s<»<lentarv  habits.     It  is  true,  vt^- 
table  footl  siK'eialty  lejids  t<:»  the  pnxluctiim  of  obesity,  and  this  may 
amount  to  such  m  to  constitute  a  serious  evil,  but,  being  less  ehargt^ 
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Willi  iiitrogeooiis  niatteFj  there  is  los8  of  the  nitmgeiiniis  [jrudiiot^  of 
disintegration  for  eh'mination — products  which,  unless  oxiilize<l  and 
nietaniorphosod  Ui  a  fiill  extent  by  free  exercise^  and  m  placed  in  a 
llivorahle  fHtsition  for  discharge,  are  apt  to  accnmulatc  in  the  system, 
and  then4!e  imjiair  the  pcrfornianee  of  the  functional  operations  of 
life*  Some  of  the  phenomena  of  gout,  for  example,  are  due  to  this 
defective  metamorphosis  and  rGtentioii  of  nitrogenous  prr^dncts  within 
the  system. 

The  effects  of  privation  and  iusufficiency  of  ftwd  constitute  the 
well-known  phenomena  comprised  under  the  terms  inanition  and 
stiirvation.  As  we  can  have  no  manifestation  of  vital  properties 
without  chemical  change,  a  consumption  of  material  must  be  con- 
stantly going  on,  and,  unless  a  supply  er[ual  to  the  loss  is  provided, 
a  progressive  wasting  of  the  body  and  liiilurc  of  its  powe^^s  must 
ensue.  These,  therefore,  form  the  neeessary  couciimitants  of  starva- 
tion, and  it  is  only  a  question  of  time  for  the  exhanstioo  of  material 
to  prneeed  to  a  point  sufficient  to  render  the  continuance  of  lite  im- 
possible. 

From  the  elaborat-e  series  of  experiments  performed  by  Chossat/ 
it  has  l>een  shown  that  the  immediate  cause  of  dcatli  from  starvation 
is  a  decline  of  the  animal  temiK'ratnre.  He  found  during  the  first 
jKortion  of  the  period  a  gradual,  but  not  very  extensive,  falL  Then 
it  diminished  more  rapidly,  and  when  it  reached  about  29°  or  30*^ 
(Fahr,)  Ix^low  the  normal  point  the  animal  died.  A  state  of  toqwr 
preeedt^l  death,  and  it  was  noticed  l>y  ("hfissat  that  when  this  stage 
was  reacheil  a  restoration  of  consciousness  and  rauscuhir  |)ower  could 
be  effected  by  exposing  tlie  subject  of  experiment  to  artificial  warmth, 
and  thereby  raising  its  temperature.  ScHueof  his  animals  were  thus 
rescued  from  impt^nding  death,  and  afterwards  completely  restored 
by  supplying  food.  In  fact,  the  operations  of  life  can  only  be  carried 
on — that  is,  in  the  case  of  ourselves  and  other  warm-lilootlcd  animals 
— within  accTtain  range  of  temireratui-e,  and  if  from  any  cause,  either 
external  or  internal,  this  range  is  passed,  no  matter  whether  on  the 
side  of  excess  or  deficiency,  death  is  the  inevitable  conscHjucnce. 

The  usual  length  of  time  that  life  continues  under  c^jmplcte  absti- 
nence from  foiMJ  and  drink  may  be  put  down  at  from  eight  to  ten 
days*     Longer  periods,  however,  in  exceptional  instances,  have  been 
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noticed,  and  the  duration,  indeed,  is  liable  to  be  infliienced  by  the 
surroimding  cireumstimoes,  such  aj?  the  amount  of  available  raaterial 
accumulated  in  the  8y*?tem  at  the  eonimeneenient  of  starvation,  the 
surrounding  temperature,  and  the  state  of  the  atmosphere  as  regards 
the  amount  of  mointure  present. 

It  will  Ik?  readily  iinderstood  that,  other  eireunistanees  Ijeing  equal, 
the  greater  the  amount  of  com  bust!  Iih.^  material  to  draw  upon,  the 
longer  will  the  capacity  exi^t  for  maintaining  tlie  heat  of  the  body, 
and  with  it  life*  An  instructive  instance  bearing  upon  this  point  is 
afforded  by  the  fat  ptg  refcrre^l  to  at  p.  101.  In  Chossat's  experi- 
ments the  animals  provided  with  most  fat  Ii%^tMl  the  longest,  and  it 
was,  moreover,  found  that  they  lived  until  the  fat  wa«  nearly  eat- 
haiistetl.  It  seemed,  inrleed,  as  thongli  the  approach  of  death  was 
coinindiiiit  with  the  eiJii.siim|»tiun  of  n(*afly  all  the  dii^posiible  combus- 
tible material.  The  animals  los^t,  :m  an  average,  about  40  per  cent. 
in  weiglit — in  other  words,  ahiiiit  two-fitlhs  of  their  original  weight 
disappeared — before  the  o(?eurrence  of  death.  In  the  cme  of  the  fat 
of  the  body,  taken  alone,  the  loss  amounted  to  u[) wards  of  9i}  |>er 
cent.  The  waste  of  this  material,  it  was  found,  far  exceeded  that  of 
any  other. 

As  regards  the  surrounding  temperature,  it  is  a  well-known  fiiet 
that  exposure  to  viA*]  in  eouj unction  with  starvation  very  much  ao 
oeIeratt»s  death. 

The  presciuee  of  moisture  in  the  atmosphere  to  some  extent  favop§ 
the  prolongation  of  life,  and  evidently  by  diminishing  the  exhalation 
of  water  frrmi  tlie  bmly.  Persons,  for  instane<3',  have  been  excavated 
alive  after  contincment  in  a  mine,  or  have  continuetl  alive  whilst 
placed  under  suchlike  circunistanees,  for  |Kirioils  eonsidembly  longer 
than  tlie  usual  time. 

In  the  absence  of  both  fx)d  and  drink,  the  distress  from  thir&t  j« 
tar  greater  than  that  from  hunger.  With  acc^vss  to  water  and  a  veiy 
small  supply  of  food,  life  may  be  prolonged  for  an  cxtensiv^e  period. 

The  Welnh  (listing  girl,  about  whom  so  much  excitement  prevailed 
in  18f>9,  lived  exactly  eight  days  from  the  time  that  she  wa^  placed 
under  systematic  insjiection.  The  supply  of  food  under  wliicbf  tl^ 
may  l)e  assumed,  she  had  for  some  time  previously  sulisisted  had, 
doubtless,  \m}n  very  irregular  and  scanty,  but  then  she  lay  in  bed 
and  passetl  her  time  in  a  jrerfectly  quiescent  state — conditions  that 
would  diminish,  to  the  fullest  extent,  the  waste  or  oonsumpiioo  of 
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material .  The  deoeptioii  was  so  sLicreB,^fully  curried  out,  atid  it  was 
so  jitoiitly  affirmetl  by  the  parents  of  the  girl  that  she  liad  existed  for 
many  wcKjks  without  touehiiig  food,  that  many  believeti  it  as  a  fact, 
and  she  was  daily  visital  l>y  mimbers  of  persons  from  far  and  near* 
80  much  wonder  and  excitement  ilid  the  case  creiitOj  tlnit  it  waa 
ultimately  arrauj^ed  to  place  the  girl  under  sueh  supervision  as 
would  secure  that  no  aeeess  to  fiod  exist wL  The  problem,  in  reality, 
that  was  thus  system  at  11:^1 1  iy  arranged  to  solve  was  tantamount  to 
whether  a  fire  could  continue  to  burn  without  being  replenished  Avith 
fuel.  The  watching  coninicnced  at  4  p.m.  on  Thursday,  Decend>er 
the  9th,  and  the  girl  died  at  3  p,m»  on  Friday,  the  17th,  8he  was 
cheerful,  and  nothing  extraordinary  presentetl  itself  during  the  fii'st 
jmrt  of  the  period.  As  time  advauctxl,  it  wa^  found  that  she  eould 
not  be  kept  warm,  8he  then  sank  into  a  state  of  torpor,  from  which 
she  c^juld  not  be  roused.  This  occurred  only  u  short  time  before 
tleath. 

The  most  prominent  symptoms  of  starvation^  says  Dr.  Carpenter,^ 
as  they  have  been  noted  in  the  human  subject,  arc  as  follows :  In 
the  first  place,  severe  pain  in  the  epigastrium,  which  is  relieved  on 
pressure;  this  subsides  after  a  i\ay  or  two,  but  is  succeecled  by  a  feel- 
ing of  weakness  and  sinking  in  the  same  region  ;  and  an  insatiable 
thirst  supervenes,  which,  if  water  b*^  withheld,  thenceforth  becomes 
the  most  distressing  symptom.  The  countenance  Ikhnduics  pale  and 
eadaverons ;  the  eyes  actiuire  a  pectdiar  wild  and  glistening  stare; 
a  general  emaciation  soon  manifests  itself.  The  body  then  exhales 
a  peculiar  fetor,  and  the  skin  is  covered  with  a  brownish,  dirty- 
looking,  and,  offensive  secretion.  The  bodily  stn.'Ugth  mpidly  de- 
cliocs;  the  sufferer  tottei*s  in  walking;  his  voice  becomes  weak,  and 
be  is  incapable  of  the  least  exertion.  The  mental  powers  exhibit  a 
similar  prt^stration  ;  at  first  there  is  usually  a  state  of  stupidity,  which 
gmdually  increases  to  indjccility,  so  that  it  is  difficuU  to  induce  the 
sufferer  to  make  any  effort  for  his  own  benefit ;  and  on  this  a  state 
of  maniacal  delirium  frer|uently  supervenes.  Life  terminates,  either 
calmly,  by  gradually  increasing  torpidity,  or,  a.s  occasionally  hap- 
pens, suddenly,  in  a  convulsive  paroxysm. 

In  many  respects  the  effet^ts  on  the  brain  have  a  close  resendjlance 
to  those  produced   by  ex{K)sure  to  cold.     In  consequence  of  the 

1  Principles  of  Htmmn  Phyaiology,  4tb  ©d,,  p»  306. 
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torpor  of  the  brain  and  intelWtuul  faculties,  it  is  often  diiBeiilt  to 
obtain  from  the  sufferer  information  i-ej^rding  bis  state.  Instead  of 
showing  any  anxiety  to  eomniunicate  tlie  partienlars  about  himself, 
or  to  relate  the  priv^ations  he  has  undergone,  he  generally  shovviSi  an 
nnwillingneivs  to  be  questioned,  liei*  in  a  listless  or  letharirie  state, 
taking  1>nt  little  notiee  of  what  is  going  on,  and  seeming  desin»U8 
only  of  ni>t  beting  disturbed.  It  is  of  the  deepest  importance  tlmt 
sueli  symptoms  should  be  recognized  by  the  medical  practitioner  in 
their  proper  light,  and  that  they  should*  not  be  mistaken  for  the 
effects  of  narcotism  prc»dueed  by  drinking. 

Sudden  transitions  arc  always  prejudicial,  unJ  %vbere  aliistinenee 
has  prevailed  for  some  days  the  rettirn  to  a  supply  of  food  should  \>e 
practiced  with  caution.  At  first  the  supply  should  be  very  limited, 
and  then  gradually  Increased.  There  is  rea^ion  to  believe  that  death, 
which  might  otherwise  have  been  averted,  has  been,  id  some  in- 
stances^ occasioned  by  the  Uni  free  ingestion  of  food  anJ  fluid  when 
succor  has  lieen  obtained*  The  system  should  have  time  to  accom- 
modate itj!ielf  to  the  new  condition.  No  matter  whether  a  clmngc  be 
from  the  natural  to  tlic  unnatural  or  from  the  unnatural  to  the 
natural  state,  it  is  always  a  sudden  change  that  is  es|>ecially  difficult 
to  be  Ixjrne. 

TIMUS  OF   EATING. 

Next  to  tlie  quality  and  quantity  of  foo*!,  attention  must  Ik*  given 
to  the  mode  of  taking  it.  That  the  food  should  be  taken  with  regu- 
larity, and  at  proper  periods,  is  almost  as  necessary  for  the  main- 
tenan(*e  of  health  and  a  vigorous  state  of  the  energies  as  that  it 
should  be  of  a  proj>er  nature  and  in  proper  (plant ity.  Frequently 
recurring  instances  present  themselves  to  the  medical  practitioner  of 
evils  arising  from  the  non-observance  of  the  precepts  that  should  be 
followed  in  reference  tu  tliis  point. 

We  know  that  a  certain  amount  of  food  is  required  to  be  con- 
sumed daily  in  order  that  the  bc^ly  may  l)e  projierly  maintained, 
Di.s4:-arding  for  the  moment  the  pmcticc^  of  mankind,  let  us  look  at 
the  evidence  that  can  be  addu<^  to  enable  us  to  arrive  at  a  rational 
determination  of  the  manner  in  which  it  is  best  that  our  food  nhoald 
be  taken. 

Carnivorous  animals  appear  to  thrive  beat  upon  fcKxl  taken  at 
long  intervals.     It  is  the  custom  in  zoological  menageries  to  feed  tbe 
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wild  animals  onco  a  day  only,  ami  it  m  stated  that  they  have  been 
found,  by  observation,  to  do  betti^r  when  fed  in  this  way  than  upon 
the  i^ame  allowance  of  frMxl  given  to  them  twiec  daily.  Now,  if  we 
look  to  the  habits  of  these  animals,  we  notice  that  their  mode  of 
existence  entails  the  oeenrrenee  of  more  or  less  protraeted  intervals 
between  the  times  of  feeding.  Their  supply  is  precarious  and  irregu- 
Iai%  having  to  be  eaptnrcd,  as  the  opportunity  presents  itself,  by  the 
exercise  of  steiilth  and  cunning.  The  food  ol>tained  is  vorneiously 
devoured  to  repletion,  and  then,  from  the  heavy  tax  impose4i  upon 
the  jKAvers  by  the  loaded  state  of  the  stomach,  the  animal  remains 
tor  some  time  in  a  sluggish  or  inactive  and  drowsy  condition. 

Such  is  the  result  where  long  intervals  elapse  between  the  )>eriods 
of  consumption  of  ffHrwL  From  the  nature  of  the  eirenmstances,  it 
is  a  matter  of  nec^essity  with  these  animals  that  this  should  l>e  their 
nicxle  of  feeding.  There  are  thi)se  amongst  mankind^  however,  who 
have  been  Siitisfied  with  one  meal  a  day.  But  is  it  in  conformity 
with  our  nature  that  our  food  should  be  taken  in  this  way?  In 
projxjrtion  to  the  length  of  the  interval,  so  must  l>e  the  amount  of 
food  consumed  at  one  time,  and  in  proportion  to  this  so  will  be  the 
degree  and  duration  of  the  inaptitude  for  the  performance  of  any 
Wtily  or  mental  work.  The  feast  of  the  glutton  places  him  for 
awhile  in  the  position  of  the  brute,  that  is  by  nature  eom[>elled  to 
fill  its  stomach  to  repletion  when  the  opportunity  occurs.  The 
monks  of  the  monastery  of  La  Tmpix?,  near  Nantes,  says  I>r.  Comlie, 
make  it  a  part  of  their  religion  to  eat  only  once  a  day*  While  travel- 
ling upon  a  French  diligence  journey,  Dr.  Comlie  was  thrown  in 
contact  for  three  days  with  one  of  the  orders  and  was  surprised  at 
the  store  of  food  consumed  at  each  daily  mend— a  store  apf^aring 
"  sufficient  ti>  last  a  week  insteatl  of  a  day."  But,  as  in  the  case  of 
the  l)oa  constrictor,  under  similar  eirenmstances,  remarks  Dr.  Combe, 
"  a  deep  lethargy  immtHliatcly  succeeded,  and  it  was  not  till  four  or 
five  hours  afterwards  that  his  almost  apoplectic  features  became 
again  animated  and  expressive/' 

Now,  looking  to  our  relation  to  the  supply  of  fcKxl,  which  involves 
no  necessity  for  protracted  intervals  between  the  times  of  eating,  and 
to  the  tact  that  our  mental  ea  pa  city  constitutes  our  characteristic  at- 
tribute, and  that  tins  is  notably  hluntetl  after  repletion  of  the  stom- 
ach to  the  extent  incurred  where  only  one  meal  a  day  is  taken,  we 
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have  physiological  grounds  for  disraiissing  from  consideration  such  a 
mode  of  life  m  unsuited  to  our  positioiu 

With  the  vegetable  feeders,  we  pass  to  an  illustration  of  the  other 
extreme.  These  animalsj  constantly  within  reach  of  their  food  as 
they  are,  pass  a  considerable  portion  of  their  time  in  feeding*  We 
do  not  tind  that  they  gorge  tliemselves  at  a  repast  so  as  to  lx»come 
placed  in  the  same  inactive  condition  as  tlie  carnivorous  animal,  but 
that  they,  instead,  leisurely  and  frequently  partake  of  the  ibod 
within  their  reach. 

Is  this,  it  may  next  \m  a^sked,  the  mode  of  taking  food  that  Ja 
adapted  for  mankind?  To  consume  what  is  eaten  in  small  qnanti- 
ties  and  at  frefjuently  repcatetl  intervals  would,  doubtless,  serve  our 
purpose  as  far  a*^  alimentation  is  concerned,  but  exj)erience  shows 
that  it  is  not  necessary,  and  much  of  our  usefulness  would  be  lost 
by  the  time  devoted  to  the  consumption  of  food*  Indeed,  ad  we 
are  designed  by  Nature  for  a  mixed  diet,  so  it  may  hi"  cont^idered 
that  the  most  appropriate  mtxle  of  takitig  foml  is  sometliing  between 
tliat  adopted  by  the  animal  and  the  vegetable  feeder;  and  this  hap- 
jKiiH  to  acvord  with  the  i^eneml  pruetire  of  the  majority  of  nations. 
The  prevalting  custom — aod,  doubtless,  this  has  arisen  from  inj<tinct 
and  from  what  has  been  found  by  experience  to  be  best  aiiited  to 
our  requirements — is  for  three  raeals  of  a  substantial  nature  to  be 
taken  during  the  day,  at  intervals  of  about  five  or  six  hours'  dura- 
tion. Observation  has  sliown  that  an  ordinary  meal  is  digested  aud 
has  passed  on  from  the  stonia<.'h  in  alKmt  four  hours*  time,  and  thus, 
according  to  the  precept  laid  down,  the  stomach  is  allowed  to  re- 
main for  a  short  j^riod  in  a  state  of  quiescence  before  it  is  filled 
with  food  again. 

It  is  inqwjitant  that  wc  should  break  our  fast,  or,  as  the  tf*rm 
goes,  *' breakfast,''  without  much  delay  after  rising.  The  length* 
time  that  has  elajised  since  the  last  meal  of  the  previous  day  le 
to  a  deniand  for  food  for  th<?  ordinary  par{>os(3s  of  life.  The  systeinr 
moreover,  at  a  pcrimi  of  fasting — as  experience  has  but  too  plainly, 
and  it  may  be  said,  on  some  oceasions,  [>ain fully  testified — is  mure 
prone  to  be  perniciously  intluenccd  by  infection,  miasmata,  expufurt 
to  cold,  and  other  morbid  condition-s  and  less  a^lapted  for  i^u^tainiiig 
fatigue  than  at  any  other  time.  In  any  case,  therefore,  where  €xp>- 
Bure  to  intluenoes  of  this  kind  has  to  be  undergone^  it  beoomei  of  tlK 
deepest  importance  that  ffjod  should  be  previously  takea. 
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The  size  of  the  meal  should  be  regulated  by  collateral  circum- 
stances. If  food  has  been  taken  late  in  the  previoim  evening,  the 
appetite  is  not  gi*eat  for  fowl  in  iho.  morning.  Where  con^idorable 
exertion  has  to  be  afterwards  sustained^  a  sulistantial  meal  may  be 
looked  u|»on  as  advisable*  Otherwise,  however,  a  light  meal  will 
be  found  most  conducive  to  health  and  activity.  A  maid  of  honor, 
it  is  .*?tated,  in  the  court  of  Elizaln'tli,  hreakfa'^ted  upon  beef  and 
dmnk  ale  after  it.  Such  may  be  compatible  with  plenty  of  out- 
door exercise  to  airry  off  the  meiil,  but  not  so  with  the  indoor  life 
which  is  led  by  so  many  of  the  present  generation* 

♦Supposing  breakfast  to  be  taken  at  8  or  9  a.m.,  the  next  meal,  no 
matter  by  what  name  it  is  called,  should  follow^  about  1  or  2.  A 
fairly  substantial  meal  should  be  taken  at  this  time,  and  it  does  not 
signity  whether  it  goes  under  the  name  of  hmcheon  or  diimer* 
Some  dine  in  the  middle  of  the  day,  and  make  this  their  heaviest 
repast.  To  many,  however,  it  in  ineonvein'ent  to  give  up  the 
amount  of  time  that  is  usually  devoted  to  tlie  principal  meal  of  the 
day  at  such  a  jjeriod,  and,  moreover,  the  more  or  less  marked  dis- 
position to  inactivity  that  follows  a  heavy  meal  may  interfere  w4th 
the  subsequent  engagements.  Under  these  circumstances,  the  less 
ceremonious  and  ligliter  repast,  designated  kmchetm,  will  best  iall 
JO  with  the  daily  arrangements.  The  d^jt^nei'  &  la  fourcheUe  in 
France  represents  our  lunelieon,  but  is  usually  more  sulx^tantial  and 
taken  rather  earlier,  tlie  amount  of  food  that  has  been  ronsumed 
previously  having  been  but  slight. 

The  error  is  often  made  of  omitting  to  take  forxl  in  the  middle  of 
the  day,  or  of  only  taking  a  biscuit  or  sometlnng  of  equal  insignifi- 
cance. There  are  many  business  or  professional  men  wdio,  after 
leaving  home  for  tlieir  office  or  chambers  in  the  morning,  do  not 
taste  food,  or,  if  they  do,  take  only  a  minute  quantity,  until  they  re- 
turn in  the  evening.  Actively  engaged  all  day,  the  system  becomes 
exhausted,  and  they  arrive  home  in  a  thoroughly  jaded  or  worn-out 
condition.  They  expect  that  their  dinner  is  to  revive  them.  It  may 
do  so  for  awhile,  but  it  is  only  a  qui^stion  of  time  how*  long  this 
svBtem  can  be  carrietl  on  before  evil  consequences  arise.  They  begin 
to  feel  heavy,  drowsy,  and  uncomfortable  after  dinner,  and  no  wonder 
from  the  amount  of  food  that  it  has  lieen  necessary  to  introduce  at 
one  time  into  the  stomach  to  supply  the  requisite  material  for  meet- 
ing the  w^ants  of  the  system,  and  also  from  the  exhaustion  of  power 
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prcKliicecl  by  tlie  work  performed  and  the  long  abstinenei?  from  foo<l. 
Vigor  is  ref|yirc?d  for  digestion,  equally  as  miich  as  for  muscular  or 
any  other  action,  and  it  is  not  to  bo  expected  that  it  can  pnjperly 
procecil  under  the  state  that  ban  been  dej^eribetl.  Atlded  to  these  in- 
dications that  the  digestive  j>ower  is  not  equal  to  the  amount  of  work 
thrown  upon  it,  evidences  of  disordered  action  begin  to  show  them- 
selves. The  sufferer  becomes  dysi)ejjtic,  and  the  heart  and  Ijrain  may 
sympathize  with  the  derungeroent*  The  physician  is  fretjuently  en- 
countering iuHtanccs  of  tiie  description  I  have  depleted;  and  when 
advice  is  given  tliat  food  in  proper  quantity  should  be  consumed  in 
the  middle  of  the  day,  the  usual  answer  met  with  is  that  if  a  lonch- 
con  were  taken  it  would  have  the  effec*t  of  rendering  the  i>erson  un- 
fit for  ]m  employment  afterwanl"?.  It  is  a  sine  qud  nan,  however, 
that  the  interval  slionld  be  broken  by  a  repast  Ijctween  an  early 
breakfast  and  a  late  dinner,  and  no  raedit*al  treatment  will  suffice  to 
afford  relief  unless  attention  is  given  to  this  poiiit.  When  once  the 
altenitif>n  has  been  luafle  and  persevered  in  a  sliort  time,  as  much 
reluctance  will  be  felt  in  omitting  the  luncheon  ui>oti  any  single 
ooeasion  as  was  cxi>erienced  in  taking  it  to  lx*gin  with.  Often,  in 
cases  wlici-e  indigestion  tbrms  the  cliief  complaint,  will  it  be  found 
to  have  arisen  from  some  unwitting  breach  of  the  principles  of  diet- 
etics, and  thenar  it  frequently  happens  that  instruction  on  the  dietetic 
precepts  requiring  to  be  obeyed  for  the  maintenance  of  hesilth  will 
be  all  that  is  needed  to  set  matters  right. 

When  the  middle  of  the  day  is  allotted  to  dinner,  the  evening  meal 
IB  designatetl  supper»and  as  this  is  not  usually  taken  till  an  advanced 
hour  of  the  evening  an  intermediate  light  repast  is  gene  rally  intro- 
duced, under  the  name  of  tea.  A  heavy  supper,  esiXH*ially  if  taken 
only  ash  or  t  t  i  me  be  fore  go  i  n  ^  to  bed ,  is  u  n  q  u  est  ion  a  f  >ly  bat  1 .  Dur- 
ing  sleep  there  is  a  diminished  activity  of  all  the  bodily  funetioiie, 
and  the  condition  is  not  favorable  for  the  due  perforraanee  of  dig€S> 
tion.  He  who  retires  to  rest  with  a  full  stomach  is  fortunate  if  he 
escape  passing  a  restless  night,  Ijcing  trtMiiileil  with  dreams,  ami 
rising  in  the  morning  with  a  foul  mouth.  The  supper,  when  supper 
at  all  is  taken,  should  be,  as  far  as  practicable,  made  to  approneh  t^ 
tlie  early  part  of- the  evening — that  is,  supi>osing  the  usual  hour  for 
retiring  t**  rt*st  be  observed;  and  where  the  engjigementi?  of  lift 
render  such  a  course  iueouvenient,  the  meal  should  be  light,  ^ 
a  heavier  tea  consumed. 
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The  best  arrangement  for  health  is  that  the  third  substantial  meal 
should  )ie  taken  about  six  or  seven  in  the  evening — in  other  words, 
that  breakfast,  1  unci itH)n, and  dinner  should  form  the  order  observed. 
The  opportunity  in  thus  given  for  digestion  to  huve  approaehcHl  cmioi- 
pletion  iKeforc  the  night's  sleep  is  begun.  In  fashionable  society  it  is 
noweonimon  to  tind  the  dinner  postponed  till  a  later  hour,  bringing 
it,  in  fact,  nearly  to  tlie  old-fash tonet^  perimJ  for  supper.  If  the  time 
of  retiring  to  rest  is  proportionately  late,  m  is  usually  the  case,  there 
is  nothing  seriously  objectionable  in  the  course  adopted,  but  if  early, 
the  remark  ap]dies  with  eqna!  force  that  has  bc^en  made  under  the 
head  of  supper".  A  dinner  at  eight  or  half- past  eight,  however,  calls 
for  an  intermetliate  light  repast,  under  the  form  of  tea,  to  break  the 
lengtli  of  interv^al  that  would  otherwise  occur.  Rut^  besides  l>eing 
customary  under  these  circumstances  for  tea  to  l>c  taken  about  five, 
fashion  has  led  to  its  being  also  taken  when  the  dinner  hour  is  earlier, 
and  against  a  simple  enp  of  tea  at  this  time  nothing  can  he  saiiL  It 
serves  to  refresh,  although  it  cannot  be  considered  tus  nciHleil,  Temp- 
tation,  however,  is  also  offered  to  partake  of  fo(xl,  and  wlien  this  is 
done  to  any  extent  it  must  l>e  looked  uj>un  as  pernicious,  by  ini{>air* 
ing  the  appetite  for  one  of  the  principal  meals. 

After  a  late  dinner,  and  witli  the  observance  of  ordinary  hours, 
no  further  food  is  requiretb  The  tea,  therefVjrej  which  is  generally 
taken  afterwards,  should  be  confined  to  liquid,  and  a  cup  of  warm 
tea,  coffee,  or  coooa,  has  the  effect  of  anmsing  the  energies,  and  ap- 
parently also  of  favorably  influencing  digestion. 

The  error  of  going  to  bcil  \i\mn  a  full  stomach  has  been  alluded 
to.  It  is  also  cijually  unadvisable  that  the  stomach  showld  Ix*  in  m 
perfectly  empty  condition.  Fasting  excites  restlessness  and  watch- 
fulness, and  many  a  [HTson  has  needlessly  passed  sleepless  hours 
through  retiring  to  rest  after  too  long  an  interval  sini^  the  last  meal. 
Th**  literary  man,  for  example,  who  carries  his  labors  liir  into  the- 
night,  goes  to  bed  with  an  empty  stomach  and  finds  that  he  caonol 
sleep.  Ijct  a  little  food^  however,  be  taken,  and  it  will  Ijc  found  t# 
exert  a  tranquillizing  and  comforting  effect,  and  so  will  dispose  to 
sleep. 

I  have  Ix^n  sjieahing  of  the  meals  adapted  for  a  state  of  health. 
Three  substantial  meals — ^morning,  midday,  and  evening — should 
be  taken,  and  unk^s  the  interval  l>etween  one  or  the  other  \ye  con- 
siderably prolonged,  no  intermediate  repsist  of  solid  food  is  required* 
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Indeed  J  it  is  not  beneficial  for  a  pennon  to  be  constantly  eating 
through  the  day.  Some  are  in  the  habit  of  taking  food  at  odd  times 
between  the  meals,  bnt  ^nch  a  practice  ii*  not  tcj  be  upheld.  Eating 
nhould  be  confined  to  the  meal?*,  »>ther\vise  a  conntant  state  of  reple- 
tion is  kept  upi  and  the  stomach  hsis  no  op|x>rtunity  of  resting.  In 
sickness,  it  is  true,  advantage  i;<  g;iim^i  by  the  fretpient  ad niinii^it ra- 
tion of  food,  but  then  only  a  small  quantity  at  a  time  can  be  taken. 
The  stomach  will  not  bear,  or  the  invalid  tmnnot  take,  more  than  a 
very  limited  amount  at  once;  and  to  compensate  for  this^,  and  enable 
a  Mutficiency  to  be  ingested,  more  freijuent  administration  iw  refjuired. 
In  proportion  to  the  limited  amount  tliat  can  be  taken  at  a  time,  so, 
it  may  V>e  said,  should  be  the  fr«|ucncy  of  administration. 

Infants  and  young  children  rcfjuire  food  more  frequently  than 
grown-up  persons.  They  dis( >ost' of  what  is  taken  more  rajudly,  and 
do  not  l>ear  fasting  well.  Less  lengthy  intervals  should  therefore  be 
allowed  to  elaf>se  between  the  periods  of  eating.  The  best  arrange- 
ment of  meals  for  children  that  are  a  little  older  is — breakfast,  din- 
ner, tea,  and  supper;  the  sup|»er  consisting  of  light  bnt  nntTitious 
fix>d.  A  late  dinner  is  to  1m^  strongly  condemned.  There  are  many 
children  whose  delicate-  health  and  feeble  constitution  is  owing  to 
the  error  of  their  parents  in  making  them  join  in  a  late  dinner. 
Instead  of  dining,  eay  at  seven  or  after,  it  would  be  Ix^tter  for  them 
to  be  gfung  to  bed,  and  the  evils  of  going  to  Ijed  upon  a  heavy  raeal 
have  al  really  been  a*lvcrtcHl  to. 

In  eonneeti*)n  with  th<^c  remarks  upon  the  times  of  taking  foodj 
I  may  refer  to  the  following  eoUatci-al  j>oint,s  : 

A  liearty  meal  should  neither  immetliately  follow  nor  precede 
violent  exercise.  In  each  erase  the  stomach  is  rendered  unfit  for  the 
vigorous  discharge  of  its  offioo. 

A  hearty  dinner  taken  in  the  evening  after  an  unusual  d&y** 
exertion  is  sure  to  l>e  followed  by  more  or  less  indigestion,  and  it 
may  be,  votniting.  Sportsmen  and  jKtlestrians  are  acquainted  bv 
experience  with  this  fact*  Tlie  depression  of  general  btnlily  |M)wcr 
occasioned  by  the  fatigue  endured,  is  incompatible  with  the  pij^sep- 
sion  of  full  energy  by  the  stomach.  By  a  little  repose,  however^ 
time  is  given  for  the  production  o(  fresh  power  to  raise  the  systeru 
from  its  previous  state  of  exhaustion,  and  render  the  stomach  eqtu&I 
to  the  easy  digestion  of  a  moderate  metd. 
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The  senBatiou  experieneed  on  undertaking  any  violent  bodily 
exertion  immediately  after  a  hearty  meal,  is  sufficient  to  show  that 
the  task  ini posed  is  greater  timn  the  j^ystem  is  adapted  iW,  With  a 
loaded  stomaeh,  the  fullest  amount  of  energy  that  can  l>e  given  is 
requirc<l  to  enable  it  to  get  through  it^  work.  We  notit^e,  iudeetl, 
under  such  eireumstanees,  that  the  energiet^  are  so  eoDcentrated  upon 
what  the  stomach  is  doing,  tliat  an  indisjKwitJon,  and  even  inca- 
paeity,  for  vigorous  and  unstained  mental  or  bodily  exertion  jh  la- 
dueed,  Wliilst  after  a  liglit  meal  miu^ular  or  mental  work  cau 
with  ease  and  eomfort  be  performed,  after  a  heavy  meal  an  effort  to 
aeeomplish  it  i?o  di%*ert8  iVoni  the  stoniaeh  the  energy  retjuired  of  it^ 
as  to  oct^sion  manifest  mgna  of  ineapaeity  for  the  function  to  be 
discharged.  The  pnKX's,^  of  digestion  fails  to  be  earriwl  on  as  it 
ought  to  be.  The  food  remains  longer  than  it  should  within  the 
stomach,  and  ultimately,  it  may  l36,  is  rejected  by  vomiting. 

If  nharp  exercise*  after  a  hearty  meal  is  to  be  avoided,  is  it  desira- 
ble, it  may  Ix^  aske^l,  to  encourage  the  inclination  for  repose,  and 
allow  indulgence  in  a  mn^taf  A  ^hort  and  liglit  nap  after  dinner 
will  not  be  sufficient  to  do  any  harm,  but  if  the  nap  is  permitted  to 
pass  into  a  profound  and  a  prolonged  sleep,  unquestionably  a  retard- 
ing intluence  is  exercised  u|M>n  digestion,  and  a  prejudicial  influence 
upon  the  stomach.  However  agreeable,  therefore,  it  may  be  to 
gratify  the  flesirc  for  a  nap,  if  there  is  danger  of  its  passing  into  a 
lengthy  and  hea%'y  sleep,  it  is  well  to  have  recourse  to  some  light 
mental  or  bodily  employtnent,  whether  under  the  shap  of  one  of 
the  vairious  games  of  anmsement,  iis  billianls,  bagatelle,  i^rds*  chess, 
(Src,  or  otherwise  to  obviate  its  ot*currence.  But,  with  a  natural 
state  of  things,  there  ought  to  be  no  strong  desire  for  sleep  after  a 
meal.  If  there  be  such,  it  may  be  concluded  that  some  fault  exists: 
either  the  meal  has  been  excessive,  in  coiisequcuee  of  yielding  to 
the  gnuific^tion  of  the  palate,  or  of  eating  largely  to  make  up  for  a 
too  prolonged  fast,  or  else  the  digestive  power  is  below  the  healthy 
standard, 

A  cheerful  slate  of  mind  is  conducive  to  the  easy  digestion  of  a 
meal.  The  influence  exerted  by  atate.*^  of  the  mind  upon  the  appetite 
and  digestion,  as  well  as  tire  nutrition  of  the  bxly  generally,  is  a 
matter  of  common  observation.  A  person  receiving  a  pie<?e  of  un- 
velt^me  intelligence  just  before  the  eoiumeucement  of  a  rejiast  may 
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be  unable  to  eat  a  mouthful,  no  matter  what  might  have  been  the 
appetite  previously — 

**  Head  o'er  Ihis ; 

And  Htier  ibi* ;  und  Ihen  to  breukfiiAt 
With  what  appetite  you.  b»ve." 

"  Experience,"  says  Dr,  Combe/  "  must  have  taught  every  one 
with  wliat  zest  we  sit  down  to  enjoy  the  pleasures  of  the  table,  ami 

how  largely  we  incline  to  ent,  when  the  mind  is  free,  unbunlened, 
and  joyoas,  eomparetl  with  the  little  attention  we  bestow  on  our 
meah  when  we  are  overwhelmed  witli  anxiety,  or  have  the  whole 
energies*  of  the  mind  (*nnef»iitnite<l  on  some  importiint  scheme." 
"  Laughter/*  also  stiys  Hufeland,  of  Berlin/  **  is  one  of  the  greatest 
helps  to  digestion  with  which  I  am  acquainted ;  and  the  custom 
prevalent  luniMig  our  foreliitbers,  of  exciting  it  at  table  by  jestem 
and  buHbons,  way  founded  uikhi  true  mediral  principles.  In  a  word, 
endeavor  to  have  cheerful  and  merry  companions  at  your  meals; 
what  nourishment  one  receives  amidst  mirth  and  jollity  will  certainly 
prudtice  good  amHollbt  blowl,** 
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Several  important  puriK>scs  arc  fulfilled  by  the  process  of  ctK>king. 
By  it  our  f*RMl  is  rendered  more  pleasing  to  the  eye,  agrci*ab]c  to 
the  palate,  and  digestible  by  the  stonuich.  We  all  know,  fur  ex- 
ample, the  influence  exerted  by  tlie  ap|>earance  presented  by  food^ — 
hijw,  if  piciising  to  the  eye,  it  becomes  tempting  to  tlie  palate,  and, 
if  revolting  to  the  sight,  the  stomach  may  turn  against  it.  Agaia, 
food  which  is  savory — iuid  cooking  has  tlie  efltet  of  developing 
flavor — exciter  the  inebimtinn  in  a  manner  peculiar  to  itself.  Lastly, 
by  the  alterations  it  indui^e^  of  a  physical  and  chemical  nature^ 
cooking  renders  oiu*  fiw>d  nioiv  csisy  of  digestion,  and  may  remove 
an  obnoxious  property  by  killing  parasites  or  their  germs,  whore 
sueh  exist. 

Cooking  lessens  cohesion  and  alters  the  texture  in  such  a  mauiicf 
as  to  render  a  substance  more  easy  of  mastication  and  subeeqtient 
reduction  to  a  fluid  state  by  the  stomach* 

1  Phygiology  of  Digeitioti,  2d  ed      Edinburgh,  1686,  p.  800. 

*  Art  of  Prolunging  Uutnau  Life.     KnglUh  ed.     Loadoa,  1829,  p,  ML 
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The  effect  upon  meat  is  to  coagulate  album eti  and  coloring  matter; 
to  solidify  fibrin,  and  gelatinize  tendinous,  fihroas,  and  coniieotive 
tis8uet^.  A  piece  of  meat,  for  instance,  which  before  cwjking  is  tough, 
tenacious,  and  f^tringy,  so  as  to  be  insusceptible  of  proper  mastica- 
tiun,  has  firmness  or  solidity  given  to  the  musindar  fibre-s,  whilst  the 
connective  tissue  is  transformed  into  a  soft  gelatinous  material.  The 
connective  tis.sue  being  softened,  the  muscular  fibres  are  hxvsened. 
Thus,  the  whole  sidj^tance  bei'omes  less  coherent,  and  is  easily  broken 
down  by  the  application  of  pressure.  It  is  thereby  rendered  more 
digestible,  for  the  digestibility  of  meat  may  be  regartlijfl  jL«i  standing 
in  proportion  to  its  tenderness  or  want  of  cohesion.  Teuderness  and 
digestibility  are  influenceii  by  the  circnmstanees  antec^eiient  to  eook- 
ing.  If  flesh,  whether  offish,  fowl,  or  any  other  animal,  be  cooked 
Ijcfore  rUjor  morVis  has  i^i^i  in,  its  texture  is  looser,  and  the  article  is 
thereby  more  easy  of  digo^stion  than  when  CHioked  after  this  state  luis 
passed  off.  It  is  rare,  however — seldom  practicable  indeed — for 
ci>oki ng  to  be  performed  at  so  early  a  j*criod  after  death,  and  when 
the  tlt'sh  has  set,  its  tenderness  and  digL^tibility  are  incrciisetl  by  its 
being  kept  for  a  time.  The  flesh  of  an  animal^  also,  which  has  l>een 
driven  or  hunted  jnst  prior  to  death  is  more  tender  and  digest il»le 
than  where  it  has  been  previously  quiescent.  Bruising  l(Misens  the 
texture  of  meat,  and  makes  it  more  tender  when  oookcil :  hence  the 
advantage  of  the  process  of  bi'ating  to  which  steaks  and  chops  are, 
in  many  households,  snbjectctL 

The  effect  of  cooking  upon  vegetables  is  to  soften  their  consistence, 
and  so  enable  them  to  be  more  readily  masticated  or  broken  up  in 
the  mouth.  It  also  lessens  their  intercellular  structure,  and  thereby 
facilitates  the  iMLiietration  of  digestive  juices  into  their  substam^e.  It 
further  aids,  in  an  important  manner,  digestibility,  by  its  physical 
action  on  thestareh-grnnule — an  ingredient  which  enters  more  largely 
dian  any  other  into  the  constitution  of  vegetable  aliment.  It  causes 
this  granule  to  swell  up,  and  its  outer  enveloiK?  to  burst.  The  diges- 
tive fluids  are  thus  permitted  to  come  in  contact  with  tlie  central 
part.  In  the  absence  of  this  change,  the  starcli -granule  is  much  less 
Ciusily  attackctl,  its  outer  covering  being  lianl  and  offering  consider- 
able resistaniX!  to  d  igcsti  ve  action .  Al  bn  mi  nous  and  ^  briiKius  ma  tters, 
ilfi  with  those  in  meat,  arc  coagnlatcd  ;  and,  in  the  ciise  of  boiling, 
BOme  of  the  gummy,  saccharine,  coloring,  and  saline  matters  are  ex- 
IHisled.     This  occurs  to  a  less  extent  when  vegetables  are  boiled  in 
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huff  I  water,  or  water  impregnat^*d  with  salt,  than  wh^n  bt>iled  In  soft 
water,  but  the  article  is,  at  the  game  time,  le^  tender  and  digestible. 
The  eflc'f't  of  a  little  .^^alt  adde<l  U)  the  water  in  wliieh  vejL^etable^  are 
boiled  in  prei^C'rvin^  their  eulory  is  well  kru^wii  to  iWv^  verseil  in  the 
economy  of  the  kitchen,  but  the  eye  is  ple^ised  at  the  sacrifice  uf 
tenderness. 

The  warmth  imparted  to  food  by  the  prooe-ss  of  cooking  aids  the 
digestive  action  of  the  stomach,  and,  where  fatigue  or  exposure  to 
cold  ha8  been  sustained,  exerts  a  reviving  etilvt  n|K»n  tlie  system. 

With  these  observations  of  a  geneml  nature,  I  will  now  offer  some 
remarks  on  the  various  mcKles  of  cooking  in  common  ase,  which  may 
be  enumerated  as  follow^s : 

Boiling, 

Roasting, 

BroiHng, 

Baking, 

Frying, 

Stewing. 


Boiling. — There  is  an  art  in  cooking  food  in  such  a  manner  asi 
avoid  as  little  loss  as  possible  of  its  nutritive  principle**. 

If  the  object  tn  be  attained  should  lie  the  extraction  of  the  good- 
U47SS  of  meat  into  the  surrounding  liquid,  n^  in  making  ^onjys^  broitoff 
&i\.  the  article  shonU]  be  miuct'tlor  cut  up  finely,  and  phiced  in  cn^Id 
water.  After  soaking  for  a  short  time,  heat  should  be  applieil,  and 
the  temperature  gradually  raised.  For  broths,  no  actual  boiling  h 
ncedetl^ — it  is  desirable,  indecnl,  that  it  should  be  avoidt^d,  »o  as  nut 
to  cousoli^hite  and  Ifjse  more  than  possible  of  the  albumen.  Far 
soups,  however,  prolon«:ed  Ixiiti ug  is  necessary,  in  order  fully  to  ex- 
tract the  gelatin.  It  is  tins,  in  fact,  which  ibrms  the  basis  of  scaip, 
for  the  floating  albumen  is  hartlened  or  condensed  and  got  rid  of  by 
straining. 

Thus  treated,  the  principles  of  the  meat,  as  far  as  eireumstanrt^" 
will  allow,  pass  out  into  the  surrounding  lifjuid,  and  as  this  gains  in 
flavor  and  nutritive  pmiwrties,  so  the  meat  lieeoraes  impoverished :  a 
hard,  fibrous,  and  insipitl  n?sidne  Ix'ing  i>roduced. 

Where,  however,  it  is  dtsired  that  the  flavor  and  nutritive  pro|>er- 
ties  Bhould  be  retained  in  the  meat,  an  opposite  process  roust  be 
adopted.     The  piece  of  meat  should  be  large,  and  it  should  be 
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pIungcKl  suddenly  into  boiling  water,  and  the  process  of  boiling 
briskly  tnaintaimid  for  about  fiv^e  minute?.  Tins  coagulates  the  al- 
buniinou.*^  inntter  uj>on  tbe  surfaeo,  and  leads  to  the  fomialion  of  a 
more  or  le.*^^  imjiernxeiible  external  layer,  which  precludes  the  eseaiie 
of  the  juices  from  the  substance  of  the  meat.  After  this  object  has 
bee n  fii  1  fi  1 1 ed ,  i  nstead  of  bo i  1  i  n g  be i  ng  eo n  t  i  n ued ,  a  te m  j m? rat 1 1  re  o f 
between  160°  and  170*^  Fahr,,  constitutes  what  is  wanted,  and  thi8 
degree  shoukl  be  maintaineil  until  the  process  of  cooking  is  com- 
pleted. Cooked  in  this  way,  the  central  part  of  the  meat  remains 
juicy  aTul  teuderj  and  posse?kses,  in  the  higliest  degree,  tlic  pro[iertie8 
of  nntritiveness  and  digestibility.  Unless  expose*!  throughout  to  the 
temjieriiture  named,  the  albuminous  and  coloring  matters  are  not 
properly  eoagnlated^  and  the  meat  presents  a  raw  or  underdresse<l  ap- 
pearance. If  exposed  to  a  temijerature  much  abive  170"^,  the  nuis- 
cular  substance  shrinks  and  becomes  proportionately  hard  and  indi- 
gestible. The  usual  fault  comndtted  in  cooking  meat  is  keeping  the 
water  in  whieli  it  is  being  boiled  at  too  high  a  temperature  after  the 
first  exposure  to  brisk  ebullition  18  over. 

Fi^h  is  rendennl  firm  in  projwrtion  to  the  hardness  of  the  wnter 
in  which  it  is  btMleil,  IlencCj  fish  iHiilwl  in  sea-water  or  in  water  to 
which  salt  has  been  addtnl  is  firmer,  and,  at  the  same  lime,  more 
highly  flavort^d,  tlian  when  boiled  in  sofl  water,  m\  a<x'*)nni  of  the 
less  solvent  action  exerted. 

Upon  the  principle  of  endeavoring  to  retain,  as  far  as  practicable, 
the  soluble  constituents  of  an  article  of  food,  potatoes  should  be 
boiled  in  their  skins,  and  the  object  aimed  at  is  still  further  s^^cured 
by  the  addition  of  a  little  salt  to  the  water.  By  steaming,  instead 
of  boiling,  the  result  is  still  more  completely  attaiuaJ. 

Ruled  foo«i  is  more  insipid  than  fooil  eooketl  in  other  ways. 
From  the  lower  temperature  employed,  no  em py re u mafic  pnxluets 
are  developed*  Being  more  devoid  of  flavor,  it  is  less  tempting  to 
the  palate,  but  sits  more  easily  on  a  delicate  stomach. 

In  cooking,  meiit  loses  about  one-fourth  or  more  of  its  weight. 
Tlie  hms  varies  with  the  quality  u(  the  meat  and  the  process  ijf 
cooking  employed.  According  to  Dr.  Letheby,  the  onlinary  per- 
centage of  loBS  is  about  as  follows  i 
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Mutton  gt^nerHlly^     , 
Legs  of  mutton, 
Sbuulder*  of  mutton, 
Loini  of  muttoT), 
Neckg  of  mutton, 

Avemge  of  nil, 


otUng. 

Biikiiig. 

Ru*mnf. 

20 

^ 

ai 

20 

SI 

S5 

20 

82 

83 

24 

32 

S4 

30 

38 

m 

25 

82 

u 

23 


31 
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ThiL^,  tlie  I0S.S  by  baking  is  jrreater  than  that  by  lioilmg,  and  hy 
roasting  greater  than  all,  Tlie  loss  arises  ehit^fly  from  tlu*  cvajK>ra- 
tion  of  water  and  the  melting  down  and  escajie  of  fat,  although 
8ome  is  due  to  the  destructive  action  of  the  heat  and  the  exudation 
of  nutritive  juiee  under  the  form  of  gravy. 

lioasfim/  sliould  be  eondnctcd  iijxm  the  same  principle  as  boiling* 
In  order,  as  far  ns  possible,  to  retain  the  nutritive  juiees,  meat 
shotdd  first  be  subjeetetl  to  a  sharp  heat.  This  Iea4:ls  to  tlie  forma- 
tion of  a  eoagulatLsl  layer  upon  the  surface,  whieli  subtsecpiently 
ofibra  an  inii>ediment  to  the  escape  of  the  fluid  matter  within. 
After  a  short  exposure  to  a  sliar|*  heat,  the  meat  should  be  removtMl 
to  a  grwiter  distance  from  the  tire,  so  as  to  allow  a  lower  heat 
gratlnaliy  to  ijcnetnit-t*  to  tlie  centre.  In  this  way  the  albumen  and 
ct^loring  matters  are  coagulated  without  the  fibrin  being  eornigated 
and  hanleneiJ. 

As  has  been  already  stated,  on  account  of  the  greater  heat  em- 
ployed, roasted  meiit  is  more  savorj'  than  Ijolled,  The  surface  also 
is  more  or  less  sc*orche<l,  and  a  portion  of  the  fat  is  melted,  and 
drojifi  away  under  the  furju  of  dn[)ping,  8ome  of  the  fat  likewise, 
under  a  prolonged  exposure  to  a  strong  heat,  undergoes  decomponi- 
tion,  attendtnl  with  a  pniduetion  of  fatty  acids,  and  an  acrid  volatila 
prinluct  known  as  acrolein,  which  may  cause  derangement  of  a  we 
Btoiuaelu  In  lK>iling,  the  temfjerature  is  not  sntficient  to  incur  the 
risk  of  rendering  the  fat  in  a  similar  way  obnoxious. 

When  properly  roaste*!,  the  meat  is  juicy  enough  within  to  JcaJ 
to  the  escape  of  a  quantity  of  refl  gnivy  when  the  first  cut  is  trmde 
into  it. 

Brotfim/  produces  the  same  eflect  as  roasting,  but  the  pn^portiun 
of  sc(»r(*luHl  material  is  greater,  on  acf'ount  <»f  the  relatively  larger 
amount  of  surface  ex|HJsed.  Tlie  principle  of  cooking  should  lie 
the  same,  in  onler  to  retain  the  central  portion  juicy. 


COOKING. 


489 


Baking  renders  meat  more  impregnated  with  empyreuraatic  prod- 
ucts, and  therefore  richer  or  stronger  for  the  stomaeh  than  any 
otiier  pnjoess  of  wokiiij^.  The  operation  being  carried  cm  in  a  con- 
fined spaee,  the  vohitile  fatty  acitis  genemted  are  prevented  fr<ini  es- 
caping, and  thns  permeate  the  cooke*!  articles.  Meat  cooked  in  this 
Bay  is  ill  adapted  fijr  consumption  where  a  delicate  state  of  i^stem 
xists. 

Frtfing  is  also  an  oljject  ion  able  process  of  cooking  fo#persons  of 
reak  digestive  jxiwer.  The  heat  is  appliwl  through  the  medium  of 
Mboiling  fat  or  oiL  The  article  of  food  thus  bectmies  more  or  less 
j^enetrated  with  liitty  matter,  which  renders  it  to  a  greater  extent 
aan  would  otherwise  be  the  case  resistent  to  the  solvent  action  of 
the  watery  digestive  liquid  se^Tete^i  by  the  stomach.  It  is  apt  also 
^to  be  impregnated  with  futty-aeid  prodnct.'H  arising  from  the  deeom- 
sition  of  the  fat  used  in  the  process.  These  are  badly  tolerated 
by  the  stomach,  and^  whether  generated  in  this  way  or  when  the 
focKl  is  in  the  act  of  nudergotng  digi^tion,  appears  to  form  the  source 
of  the  gastric  trouble  known  as  heartburn. 

Stewing  places  fowl  in  a  highly  favorable  state  for  digestion.  The 
articles  to  be*  etxiked  are  just  covercii  with  water,  and  should  be  ex- 
posed to  a  heat  sufficient  only  to  allow  of  gentle  sirameriug.  A 
considerable  portion  of  the  nutritive  matter  passes  into  the  sur- 
rouufling  liquid,  which   is  consumed  as  well  as  tlie  solid  muter  [ah 

IProjierly  cooked  in  this  way,  meat  should  be  renderetl  sntliciently 
lender  to  break  down  untler  moderate  pressure.     If  }>oi!ing  be  al- 
lowed to  occur,  the  meat  liecomes,  iiisteafl,  tuugh  and  hard. 
Hashing  is  the  same  process  apfjlicd  to  [)revionsly  cooked  instead 
of  fresh  meat, 
H|   By  surrounding  the  vessel  wutli  water  in  which  the  article  of  food 
^"is  contained,  so  as  to  secure  that  no  burning  shall  occur,  meat  may 
be  steweil  in  its  own  vapor.     For  example,  a  <'hop  or  other  [ucn^e  of 
meat  taken  upon  a  small  scale  may  l>e  placed  in  an  ordinary  preserve 
jar,  and  this  tied  over  at  the  to[>,  and  inulially  inimei*scd  iu  water 
^contained  in  a  siiucc|>an.     The  water  in  tlie  saucepan  is  made  to  sim- 
aer  or  gently  \m\\ ;  and  when  the  proper  time  has  elajisetl,  the  meat 
is  found  perfiY'tly  soft  and  tender,  and  surrounded  by  a  liqnor  de- 
^-rived  frfim  the  juice  which  has  cscaj>LHl   during  the  process.     Meat 
^pius  prepared  is  in  an  exceedingly  suitable  state  for  the  convalescent 
and  invalid. 
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It  is  upon  this  principle  that  the  aetion  of  Captain  Warren's 
"cooking-pot*'  dejieiKls.  This  consists  of  a  kin<l  of  double  satire- 
pan^  the  inner  vessel  containing  the  joint  or  other  article  to  be  cooked, 
and  the  outer  some  water^  thruugli  tlie  niediiitn  of  which  the  c^x»k- 
ing  is  effected,  but  without  its  eomiug  into  actual  contact  with  the 
food*  The  utensil  constitutes,  in  fitct,  a  bahi'man'e  or  water-bath. 
There  need  he  uo  loss  wh^itever  of  any  of  the  solid  matter  of  the 
meat,  and  the  loss  of  weight  that  ocy'ui's  in  a  joint  is  considerably 
Ipk^  than  when  c*)oked  l>v  roast itig.  Jf  it  be  desired  to  increase  the 
flavor,  the  joint  luay  be  first  roasted  d^r  a  short  time  before  being 
stewed. 

I  may  refer  here  to  the  ^*  Norwfr/inn  «<^*/,"  or  ** self-acting  iMXiking 
appamtns/^  which  was  introdncetl  to  notice  in  this  country  a  few 
yeai-s  back.  Messrs*  Silver  &  Co.,  of  Coruhill  and  Bishopsgatc 
Street,  are  now  the  patentees  and  manufacturers.  It  consists  of  a 
box  constructed  upon  the  principle  of  a  refrigenttor,  the  only  difler* 
ence  iu  action  being  that  it  keeps  the  heat  in  instead  of  keei»ing  it 
out.  The  box,  indeed,  may  be  made  use  of,  either  as  a  refrigerator 
or  for  the  [nirimse  of  ctxikiug.  It  is  padded  inside  with  an  non-cx>n- 
ducting  material  J  arranged  so  as  to  leave  a  space  iu  the  centre  f(»r  re- 
ceiving the  movable  tin  vessel  in  which  the  process  of  cooking  is 
carried  on.  This  vessel  is  lifted  out  fmni  its  *^uest"  and  filled  with 
water  and  the  article  to  be  cooked.  Heat  is  applied,  so  as  to  bring 
the  water  to  a  boiling- point,  and  afterwards  nuiintain  it  at  this  for  a 
short  time.  The  vessel  is  then  replaced  in  the  Imx  and  shut  in  by 
the  closure  of  the  lid.  The  heat  being  prevented  from  escaping,  the 
process  of  co^>king  goes  on  away  irum  the  Bit,  and  no  matter  in  what 
situation  the  box  may  be  place<L  The  contrivance  recommends  itself 
on  the  scon*  of  economy  for  household  u>h»,  and  the  box  lieing  easily 
carried  alxiut,  it  affords  the  means  of  fiiruishing,  without  a  fire  lieiug 
Deeded,  hot  food  out  of  doors,  i\s  in  campaigning,  travelling,  plea^^ure- 
making»  &l\  It  is  also  susceptible  of  being  turneil  to  useful  account 
as  an  ajjpurteuance  to  the  sick-room* 

Souj^  aufl  Broths, — The  process  of  preparation  is  here  directed  to 
extracting  the  go«idnf*ss  trom  the  article  employed — the  rev^ers**  of 
that  iu  the  case  of  lioiling.  To  accomplish  what  is  aimed  at  in  the 
most  com{)lete  manner  the  article  should  be  chopped  or  hn»ken  into 
fine  pieties,  and  placed  in  cold  water.  After  being  allowed  to  maoer* 
ate  a  short  time,  for  the  soluble  constituents  to  become  di^olvedoot, 


jhonJd  vary  according  to  the 
product  rcHiuirod,  In  the  case  of  broths  and  beef  tea,  which  properly 
contain  only  the  flavorinjj^  principle  of  mt^at — ottm&zomr — and  the 
soluble  constituents  with  Hnely  coatrnhitcd  albuminous  matter,  all 
that  is  required  is  to  produce  gentle  simmering,  and  this  should  be 
kept  u|»  for  about  half  an  hour.  In  the  ca.*e  of  soupi^  a  prolonged 
gentle  boiiing  h  required,  in  order  that  the  gelatin  may  be  extnictcd, 
this  l>eing  the  princiijle  which  given  to  good  soup  its  pro[jertY  of 
sulidifying  on  cooJing.  Bones  re*|uire  boiling  a  longer  time  than 
meat.  The  chief  principle  they  yield  is  gelatin,  and  its  extraction 
18  greatly  facilitated  by  the  bones  being  broken  into  fine  fragments 
previous  to  being  used, 

Salthu/,  pwkh'ng,  mid  smoHng,  arc  processes  to  which  articles  of 
food  are  S4mictinies  subjected  for  the  purpose  of  enabling  them  to  be 
preserved  previous  to  cooking.  The  processes  have  lieen  already  re- 
ferred to  under  the  head  of  **  PiTservation  of  Fixxl"  (jk  402),  but 
may  be  aMude4l  to  here  for  the  sake  of  stating  that  by  their  harden- 
ing action  they  give  an  article  difficult  digestibility,  which  cannot 
l>e  overeonic  by  cooking.  Food^  therefore,  which  has  been  submit- 
ted to  these  processes  should  h}.  avoided  by  the  dysjicptic,  except,  it 
may  be  said,  in  the  case  of  bacon,  which  hapiiens,  as  a  rule,  to  sit 
eaj^ily  on  the  stomach.  Indexed,  according  to  general  experience,  the 
curetl  article  {particularly  the  tiit  belonging  to  it)  is  here  more  diges- 
tible thau  the  fresh — than  either  jKjrk  or  pig  meat,  that  is  to  say. 
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The  importance  of  this  branch  of  dietetics  can  scarcely  bo  over- 
ratecl.  At  no  period  of  life  is  discreet  management  througliout  so 
much  f^llcfl  for  as  during  the  helpless  condition  of  early  infancy, 
and  nothing  constitutes  so  fruitful  a  source  of  iniiintile  sickness  and 
mortality  as  injndieions  feeding. 

The  proptT  frxid  during  tlie  first  fieriod  of  infancy  is  that,  and 
that  only,  which  has  been  providi^l  bv  Nature  ff»r  the  young  of  mam* 
mats,  viz.,  milk.  General  observation  and  carefully  collected  sta- 
tistics agree  in  conclusively  showing  that  nothing  can  adc^juately 
replace  this  natural  food.  "The  infant,"  says  Dr,  We^t,^  '*  whose 
mother  refuses  to  perform  towards  it  a  motlier's  part,  or  who,  by 
accident,  disease,  or  death,  is  deprived  of  the  food  that  Nature  des- 
tined for  it,  tfMi  ofien  languishes  and  dies.  Such  children  Viin  may 
see  with  no  fat  to  give  plumpness  t*)  their  limljs, — no  red  particles 
in  their  blood  to  impart  a  hwilthy  hue  to  their  skin, — their  face 
wx^aring  in  infancy  the  lineanients  of  age,^ — their  voice  a  constant 
wail, — tlieir  whole  aspect  an  embodiment  of  w*oe.  But  give  to  sucii 
children  the  footl  that  Nature  destined  for  them,  and  if  the  remedy 
do  not  come  ttx>  late  to  save  them,  the  mournful  cry  will  cea^,  the 
face  will  asw*iume  a  lo<»k  of  ot>ntent,  by  degrees  tlie  features  of  infancy 
will  disclose  themselves,  the  limbs  will  grow  round,  the  skin  pure 
Yvd  and  whitje,  and  when,  at  length,  we  hear  the  merry  laugh  of 
babyhootl,  it  seems  almost  as  if  the  little  sufferer  of  some  weeks 
before  must  have  l)i*en  a  changeling,  and  this  the  real  cliild  brought 
back  from  fairy-land." 

Formed  for  the  s|ieeial  object  of  eoustituling  the  sole  nourishment 
during  tlic  first  period  of  infantile  life,  milk  not  only  contains  the 
principk^  required  for  the  growth  and  maintenance  of  the  b«xly,  but 
contains  them  under  such  a  form  as  to  be  six^ially  adapted  to  the 
state  of  the  digestive  powers  then  existing.  It  must  be  remembcn^d 
that  the  exercise  of  the  digestive  organs  oidy  comes  into  o])C<^tiott 
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after  birth.  At  the  time  of  birth  iJ^l  organs  are  in  ft  companiti%'eIy 
imnifiture  state  of  development^  aCTff^it  is  only  gradually  that  their 
full  [Kvwer  beeomes  evolved.  For  the  first  few  months,  it  apiXMirs 
that  no  saliva  at  all  i 8  secreted  ;  and  it  is  true,  nnder  natnral  eir- 
cunistances,  from  the  eharacter  of  the  fofwl  and  the  abw?nee  of  masti- 
eiitorv  organs,  that  it  ik  not  required.  The  alimentary  canal  is  short, 
and  tliat  portion  of  it  ealleil  tlie  eteeum  very  ^malh  The  teeth,  as 
is  well  known,  do  not  appear  until  after  the  lapse  of  several  mouthfl. 
Besides  these  evidenrt^  of  immature  development,  experienee  shows 
that  the  alimentary  <:*ana!  i^i  in  an  exeetMlingly  susceptible  stale,  and 
most  easily  deraugtxl  by  slight  deviations  in  the  character  of  the 
food.  80  strikingly,  indeed,  is  this  the  case,  that  the  mother,  whilst 
suckling,  knows  that,  for  the  sake  of  her  infant's  comff»rt,  it  is  neces- 
sary to  exercise  care  over  wliat  she  herself  eats.  All  this  points  to 
feeble  digestive  *^paeity,  ajxd  suggests  a  want  of  power  of  adaptive- 
liess  to  alien  artii-Ies  of  focKl  It  may  be  eonsidered  that,  up  to 
about  the  eighth  month,  tlie  infant  is  dt^igned  to  l>e  sustained  solely 
by  it8  parent's  milk.  The  teeth,  which  about  this  time  begin  to 
show  tlienisclves,  indicate  that  preparation  is  nnw  being  made  for 
the  consumption  of  food  of  a  solid  natnre,  and  tlie  most  suitable  to 
b«win  with  will  be  one  of  the  farinaceous  products.  Bread,  baked  flour, 
biscuit  powder,  oatmeal,  or  one  of  the  numerous  kinds  of  nursery 
biscuits  that  are  made,  may  be  employed  for  a  time  as  a  supplement 
to  the  previous  food.  Tlien,  at  about  the  tenth  month,  the  maternal 
sapply,  which  should  have  been  already  lessened,  shouhl  be  alto- 
gether stopped »  and  the  clilld  started  upon  the  life  of  inde[>endence 
that  is  to  follow.  For  awhile,  milk  and  the  farinaceous  products 
referred  to  above  still  form  the  most  suitable  food ;  but  as  the  child 
ailvances  in  its  seeon<l  year,  and  the  teeth  become  more  developed, 

eat  may  be  addetb 

Such  forms  the  natural  course  to  be  pursued,  but  it  often  hap- 
pens, either  as  tlie  result  of  dioiee  or  of  necessity — either  because 
she  Will  not  or  ainnot — that  the  motln^r's  part  fails  to  be  fnlfil!e<l. 
Under  these  circumstances,  the  question  of  the  nature  of  the  supply 
to  be  providcil  as  a  substitute  has  to  lie  decided  upon. 

Undoobtwlly,  the  nearest  approach  to  the  actual  food  which  has 
been  designtHl  to  Ix^  given  is  the  milk  furnished  by  another  woman, 
aod  amimgst  the  more  wealthy  classes  this  is  often  had  recourse  to. 

ow,  in  the  selection  of  a  wet-nurse  there  are  certain  points  which, 
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in  the  interest  of  the  infant  to  be  reared,  require  to  be  attended  to. 
It  is  scarcely  necessary  to  say  that  the  woman  should  be  free  from 
oonstitntional  taint  and  in  a  healthy  condition.  Tlie  mo»t  guitable 
age  i^  from  twenty  to  thirty.  The  milk  ^liould  he  sufScicnt  in 
quantity  and  good  in  quality,  and  as  its  composition  alters  to  some 
extent  its  time  advances  from  the  date  of  ctnifinomcnt,  it  is  desirable 
that  the  infant  shouhl  be  nourishe*!  by  a  [KT^ion  who  haa  given  birth 
about  the  same  time  as  its  own  mother.  A  brwru'tie  is  eonBidered  to 
make  a  better  nurse  than  a  blonde.  Upon  the  authority  of  the  analy- 
ses of  L^Heritier,  the  milk  of  the  former  is  said  to  be  richer  in  solid 
coHBtitnents  than  the  latter ;  but,  besides  this,  the  difference  in  tem- 
perament exerts  Us  influence  in  maintaining  a  more  t^teady  condition 
in  the  one  case  than  in  tl»e  other.  For  example,  the  sanguine  tem- 
perament, with  its  aKsoeiatCil  susc^eptible  organization,  belonging  to 
the  biondcj  di.sposre*  to  a  gnjater  liability  of  sodden  alterations  from 
montal  causes  than  the  pldegioatic  temperament,  with  it8  lews  im- 
pressionable organization,  of  the  brututif. 

Next  in  appropriatenes^s  to  the  food  supplied  by  a  wet-norge  comes 
the  milk  derived  frnm  one  of  the  lower  animals;  and  this*  may  be 
employe*!  eitlKT  to  make  up  for  a  deficient  supply  from  the  mother, 
or  as  the  sole  article  of  nourishment.  It  i?^  obvious  that  the  milk  to 
be  8electe<I  should  be  that  which  \s  readily  obtainable,  and  which 
preeentii  the  closest  approximation  to  tlie  infant's  natural  food.  Tlie 
cow,  goat,  and  a^  are  the  animals  which  best  answer  the  ct>n<litioiis 
required;  and  reference  to  the  analytical  table  at  p.  188  will  show 
which  of  the  thnx*  furnishes  the  most  appropriate  kind  of  milk.  In 
the  first  plaecj  the  milk  of  the  a*vs,  although  it  \%ih^  had  it:?  advixntes 
as  a  food  for  infants,  presents  considerable  disjmrity  in  composition 
fnmi  that  of  the  hunum  subject.  Whil^it  being  richer  in  *ugar  an<I 
soluble  saltis,  it  shows  a  marketl  deficiency  iu  both  nitrogencm^  mat- 
ter and  fat.  It  may  be  adapted  for  the  delicate  stomach  of  a  person 
riMluced  by  illncKS  to  a  great  state  of  debility,  but  it  can  hardly  lie 
lookcil  n\mn  as  representing  what  is  most  suitable  for  a  growiag 
child.  The  milk  of  the  oow  gives  the  nesirest  approach  to  what  i* 
wanted,  ami  it  happens,  also,  that  this  in  general  is  nioi^  easily  pro- 
curable than  that  of  any  other  auimaL  In  Payen's  table  {vide\}. 
188),  cow's  milk  is  reiircsented  as  richer  in  all  its  8oH<l  constituent 
principk»s  than  woman's,  and  slight  dilution  with  water  will  U*  ftll 
that  is  required  to  bring  it  to  a  sufficiently  close  approximation  for 
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serving  as  a  siilietituie.  The  analyses  given  hy  other  authorities, 
however,  render  it  presumable  that  the  sugar  of  woman's  milk  is 
underestimated  in  the  table  in  question  ;  and  that,  whilst  the  casein 
and  butter  are  in  le^^^s  quantity  tlian  in  eow's  milk,  the  hietin,  on  the 
other  hand,  18  in  excess.  The  pra etical  management  of  infants  shows 
that  in  employing  covvV  milk  it  ia  desii-able  to  sweeten  as  well  as 
dilute  it.  Instead  of  simply  adding  water,  a  solution  of  sugar,  or, 
what  is  more  in  conformity  with  the  natural  state,  sugar  of  milk,  in 
the  proportion  of  an  ounee  to  three-quarter's  of  a  [tint,  may  be  used, 
and  at  first  mixed  to  the  extent  of  about  one-third  with  two-tiurds 
of  milk.  Later  on,  the  quantity  of  the  diluent  may  be  somewhat 
diminislied*  The  milk  of  the  goat  Lh  even  rieher  in  aolid  constituente 
than  that  of  the  cow,  and,  therefore,  stands  somewliat  further  re- 
moved from  that  of  the  human  Hubjeet.  (xoat*s  milk  also  potssesses 
a  strong  and  peculiar  odor  of  its  own,  but,  in  the  case  of  iiifanti^,  thiii 
doe^  not  seem  to  fi>rm  any  serious  obstacle  to  its  use,  for,  if  repug- 
nant at  lii'st,  custom  soon  overcomes  the  difficulty. 

The  importance  of  seeurhig,  as  far  as  practi«ible,  that  the  milk  is 
derived  from  an  animal  in  a  healthy  state,  and  surrounded  by  whole- 
some conditiotLs,  will  he  readily  understoiMl.  The  alimentary  cimal 
of  intantSj  and  particularly  of  some,  is  exi^edingly  impressionable  to 
unwholesome  food,  ami  the  milk  of  cows  kept,  as  cows  in  large  cities 
and  to\\^ls  not  unfrf^juently  are,  iu  an  unnatural  state  may  prove  the 
source  (d"  violent  irritation  of  tlie  stfvuiach  and  b^nvels^  and  lead,  if 
persevered  in,  to  serious  impairment  of  the  health,  terminating  ulti- 
mately, it  may  be,  in  a  fatal  result. 

There  can  l>e  little  doubt  of  the  desirability  of  always  obtaining 
the  supply  from  the  same  animal,  instead  of  indiscriminately  from 
any  an\%  and  arrangemtrnts  IVir  this  are  generally  made  in  dairies. 
In  the  case  of  the  goat,  the  animal  is  often  kept  Siilely  tor  the 
purjxise  under  consideration,  and  has  l>efore  now  been  domesticated, 
and  tutored  to  discliarge  its  othtH?  in  the  manner  of  a  wet-uui*se. 

Respecting  the  use  of  eondcn^^tHl  milk  as  fotKl  for  infants,  the 
reader's  attention  is  directed  to  the  toot  note  at  p.  194.  Tlic  milk,  as 
sold,  is  already  in  a  highly  sweetened  condition. 

Articles  of  a  farinacc<jua  nature,  sueh^  for  instance,  as  bread,  bis- 
cuit powder,  bake^l  tlonr,  rusks,  and  the  variety  of  biscuits  and 
preparations  sold  at  different  establish ment«,  which  enter  so  exten- 
ively  into  geneml  nursery  use,  must  be  looked  upon  as  foreign  to 
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the  diet  of  infante  of  tender  age.  Constituted  in  great  part,  as  these 
articles  are,  of  a  principle — starch — wliich  has  no  existence  in  milk, 
and  which  requires  to  luidergo  a  s[»ecial  kind  of  digestion  to  fit  it  for 
ahsurptionj  it  is  presumable  tliat  the  digestive  organs  are  not  adapted 
at  this  stage  properly  to  meet  the  demand  that  is  made  when  thcsie 
sul^tancc**?  are  consumed.  From  the  fact  tliat  they  are  light  and 
nourishing  for  older  cliildren,  there  is  a  popular  tendency  to  re^nd 
them  as  forming  suitable  food  for  early  infancy;  but  all  authorities 
concur  in  f*ondemning  tliem  as  improjKT  for  use  at  siich  a  period.  It 
is  true,  later  on  they  represent  the  most  appropriate  solid  material 
to  begin  with;  hut  this  is  when  the  digestive  organs  liave  reached  a 
more  advancetl  stage  of  development.  Liebig,  in  his  pamphlet*  on 
the  **  Ff>o*l  for  Infants  "  devisLH.!  In*  himself,  goes  as  far  as  to  n^s^H 
that  the  usual  iarinaceous  fotxls  arc  tlie  cause  of  most  of  the  diseases 
and  of  half  of  the  deaths  of  infants. 

Ijooking  at  its  i*omiM»sidon,  the  sweet  almond  hsis  propertir-  wliieH 
furnish  a  foml  more analognus  to  milk  than  the  fariuat'cuns  pnxlnctM, 
Founded  and  made  into  an  emulsion^  a  liquid  is  obtainet]  whidi,  &» 
regards  tlic  ^'liemical  nature  of  ]tfi  constituents  and  the  physi<»al  con- 
dition in  which  tlic  futty  matter  exists,  presents  a  close  alliance  to  milk. 

Liebig  has  introduced  a  fo«Kl  for  infants,  devised  upon  chemtml 
principles,  to  form  a  substitute  for  the  mothers  milk.  It  is  pre[»ared 
from  malt  Hour,  wheat  flour,  anva  milk,  bicarlxmate  of  |>otasli,  and 
water.  For  further  partit^ulars  regarding  it  vide  p.  195.  It  ap|iear^ 
to  be  extensively  used  in  Germany,  and  ha8  been  brought  promi- 
nently into  notice  in  England.  It  ixissesses  tlie  disadvantage  of 
forming  a  somewhat  complex  article,  designcil  for  use  when?,  it 
nmst  be  considered,  simplicity  is  desirable. 

The  amount  of  milk  consumed  by  a  chihl  fed  naturally  at  the 
breast  has  Ix^en  determined  by  weighing  inmie<liatcly  before  and  im- 
mediately after  suckling.  Dr.  W<^t,  ui»on  the  authority  of  M.  Guil- 
lot's  results  obtained  at  the  Foundling  Hospital  in  Paris,  t»ays  that 
the  in  encase  in  weight  has  been  found  to  vary  from  2  to  5  oz,  in  ia* 
fants  under  a  month  old,  and  that  l!^  '^'  avoir,  has  been  eoneiuded  to 
form  the  smallest  quantity  that  will  suffice  for  the  daily  nourieihment 
of  a  healthy  inl'ant  during  the  iirst  nioiuh  of  its  existence.  It  is 
suggi*stc<l,  however,  timt  the  observations  made  were  not  numeroaj» 
enough  to  furnish  more  tlian  a  rough  approximation  to  the  truth* 
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The  nhjwt  of  training  is  the  preparation  of  the  aystem  for  some 
unusual  Feat  of  exertion,  and  tlie  results  which  the  art  aims  at  pro- 
ducing are  (1)  increased  muscular  strength,  (2)  inerease^i  [vrnver  of 
endurance,  and  (3)  "  improvement  of  the  wind."  It  is  principally 
by  attention  to  diet  and  exereise  that  thc^e  results  are  attained,  and 
about  six  weeks  is  the  time  usually  devoted  to  the  process  when  fully 
carried  out.  Under  a  ^ueeessfid  progresj^  the  musele^s  int^rease  in 
bulk,  grow  firmer,  and  become  more  subordinate  to  the  influence  of 
the  w^ilt,  thereby  leading  to  the  production  of  a  feeling  of  freedom 
and  liglitnes-s,  or  ''corkineiis,"  im  it  has  been  termed,  of  the  limbs. 
The  nuisrular  tissue,  in  fact,  increases  in  quantity,  and  improves  in 
quality.  There  is  a  removal  of  superfluous  fat  and  water,  and,  by 
overtmining,''  the  body  may  become  so  eompletelydepri  veil  of  fat, 
ir  the  musc*lc*5  so  finely  drawn,  as  to  lead  to  a  loss  instead  of  gain  of 
|X)Vver  of  enduring  prolonged  exertion »  The  skin  betnimes  clear, 
smooth,  fresh-coh>retl,  and  elastic.  There  is  no  part  of  the  body,  it 
is  said,  on  which  training  produces  a  more  eonspicuons  effin^t  than 
on  the  skin,  and  by  its  state  a  criterion  is  alTorded,  which  enables  an 
experienced  person  to  judge  of  the  fitness  of  the  individual  for  the 
task  in  view. 

The  rule  as  reganls  exercise  is  to  begin  with  a  moderate  am«mnt, 
and  gradually  increase  it,  and  the  muscles  wdiieh  are  to  be  s|)eeially 
called  into  play  require  to  be  systematimlly  trained  in  excess  of  the 
oth ers,  R lui  n i  ng  is  the  k i  n d  of  e x e re i se  w h i c h  ni ost  ^  *  j  m  j *ro v es  the 
wind/'  and,  whatever  the  feat  to  be  performed,  it  is  iLSual  to  enforce 
a  certain  amount  of  running  daily,  for  the  special  object  of  making 
the  person  "  longer  windeib*' 

There  is  a  genenil  agreement  regarding  exercise,  but  resj>ecting 
iet  and  other  measures  most  fanciful  notions  have  been  held* 
meticSj  purgatives,   and   sometimes   diaphoretics^  were   formerly 
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recognized  as  forming  an  essential  part  of  the  prooees  of  tratning. 

Sir  John  Sinchiir/  iu  his  article  on  "Tniining,"  sjiys,  "With  a  view 
of  clc^aring  the  stoniaeh,  an«l  getting  ricl  oral)  superfluities,  either  of 
blood  or  anything  else,  aiul  also  to  j>roin<>te  gcK>i!  digestion  atk'rwards, 
medic'inew  are  given  when  the  tminiug  is  commenced*  They  b^in 
wliU  an  emetic,  and  in  alKmt  two  days  afterwards  give  a  dose  of 
(ilaabers  salts,  from  one  to  two  ounces ;  and,  missing  alwjut  two 
days,  another  dose,  and  then  a  third.  It  is  supposed  that  one 
emetic  and  tiiree  doses  of  |»hysie  will  vleiw  any  man  of  all  tfie  nox- 
ious matter  lie  may  have  had  in  his  i^tomaeh  and  intestines/'  It  is 
scarcely  necessary  to  state  that  no  such  heroic  measures  arc  now 
decmwl  advisiiblc,  and,  if  our  present  ideas  are  correct,  considerable 
harm  ninst  liave  frequently  resulted  frcnn  their  emph>ynient. 

Tlie  tendency  of  the  present  day  is  not  to  attach  so  much  import- 
ance to  strictness  of  diet  as  formerly,  and  |>erha[js  the  latitude  gi%'en 
is  sometimes  beyond  what  is  ilesimble.  There  can  be  no  doubt  that, 
to  bi'gin  with,  there  should  he  no  sudtlen  deviation  of  a  marketl 
nature  from  the  accuetomed  diet,  and  atterwanls  that  the  restriction 
should  not  be  so  severe  as  to  excite  any  rej»ugriance.  Sudden  changes 
always  incur  the  risk  of  a  disturbance!  of  health,  and,  unless  tlu»  f<»od 
snksequeiitly  allowcfl  proves  grateful  to  the  palate,  the  dietetic  scheme 
may  tail  to  seizure  tiie  fully  nourished  condition  that  is  needeiK 

Lean  meat  hits  always  entered  largely  into  the  diet  for  training, 
and  experience  shows  tlnit  it  coutrjbut<?s  in  a  higher  degn*e  than 
other  fotxl  to  the  develojimcnt  of  strength  and  energy.  If  we  look 
to  the  lower  animals,  and  compare  the  carnivoni  with  the  herbivt»ra, 
we  notice  a  striking  e^antrast  in  their  nniscular  vigor  and  activity. 
It  has  been  ascertained  physiologieally  that  animal  food  d!s|i06es  to 
the  removal  of  superflmins  water  (c///f  the  etftK.1  in  increasing  the 
flow  of  urine,  p,  4«itj)  and  tat,  anil  makes  the  muscles  firm  and  rich 
in  solid  constituents.  The  accounts  that  are  furnished  by  travellers 
point  to  the  aptitude  uf  a  meat  diet  fc»r  increiising  the  jxiwer  of  |ief- 
forming  muscular  exertion.  Dr,  Livingstone^  'f^^y^j  **  Wlien  the 
Makol(»lo  go  on  a  foniy,  as  they  sometimes  do,  a  month  tlistitntf 
many  of  the  suliject  tril>es  who  accompany  them  being  gmin-esiters, 
perish  from  sheer  fatigue,  while  the  beef-eaters  scorn  the  idea  of  ever 


I  The  Code  of  Health  and  Longevity,  4tb  ed.,  1B18,  p.  82. 
■  Livtngttoao'i  Zmnbtwi,  p.  272. 


I 


BIET    FOR    TRAINING. 


490 


being  tiretl."  Sir  Francis  Head/  when  crossing  tlio  Pampas,  got 
tired  at  first  with  the  constant  galloping,  and  was  obligeil  to  ride  in 
a  carriage  after  pansing  five  or  six  hours  on  hon^ebuck  ;  hut  after,  he 
says,  **  I  had  hecn  riding  for  three  or  tour  niunth.s,  and  had  Uved  ou 
beef  and  water,  I  found  myself  in  a  condition  wliich  I  can  only  de- 
scribe  by  saying  that  I  felt  no  exertion  cou hi  kill  ine.  .  .  .  This 
will  explain  the  immense  distance*^  winch  peo|»lc  in  South  xVmericti 
are  said  to  ride,  which/ ^  adds  Sir  Francis  Head,  "  I  am  confident 
could  only  be  done  on  beef  and  water."  The  Guachos,  belonging  to 
South  America,  are  a  race  of  people  well  known  for  the  extraordi- 
nary numljcr  of  liours  they  jmiss  in  active  exercise  on  horseback ^  and 
they  are  observed  to  subsist  entirely  on  animal  fo<id.  It  will  thus 
be  seen  that  evidence  is  not  wanting  to  sul)stantiate  the  position  ac- 
corded to  meat  in  the  trainer's  regimen. 

Roasting  and  broiling  are  considered  to  be  the  best  modes  of  cook- 
ing. AH  are  agreed  that  the  meat  should  not  be  oven^tioked,  but 
some  have  advocated  that  it  should  Ix*  eaten  very  much  umlerdone. 
Perhaps  in  the  latter  stiite  it  possesses  higher  stimulating  proj>erties, 
but  reason  calls  for  it«  being  cooked  sufficiently  to  l)c  palatable  and 
susceptible  of  mastication.  There  t^an  be  no  doubt  tliat,  by  over- 
cooking, its  digestibility  and  virtue  are  le^sseneil. 

Beef  and  mutton  are  the  meats  to  Ix*  preferretl,  and  it  is  not  neces- 
sary that  all  tlie  fat  should  be  eschnhxh  Stale  bread  or  dry  toast, 
potatr»es,  and  some  kind  of  green  vegetabte  in  moderation,  are  tlie 
appropriate  articles  to  be  taken  in  wmj unction.  Water-cresses  are 
considered  good.  Pastry,  flour  pufldlngs,  sweets,  and  made  dishes, 
should  find  no  place  in  the  dietary  of  the  man  in  training.  The 
farinawous  arficlcs,  as  rice,  sago,  &c.,  are  allowable,  but  should  only 
be  taken  to  a  mmlenite  extent.  To  avoid  too  great  sameness  is  an 
important  point,  esixrially  with  those  who  have  been  previously  ac- 
customed ti>  a  lilK'ral  diet;  at  the  same  time  it  is  not  desirable  that 
the  person  should  be  temptetl  to  eat  to  satiety.  A  full  stomach,  as  is 
well  known,  disjifi^es  to  inactivity.  Condiments,  as  pickles,  sauces, 
&c,,  are  objectionable,  on  account  of  their  eflei^t  being  to  force  the 
appetite,  which  should  be  simply  allowed  to  have  its  natural  play. 

In  former  times  it  was  the  practice  to  rigorously  restrain  the  chdu- 
sumption  of  liquids  to  the  lowest  point  that  could  be  borne.     Sir 
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John  Sinclair*  Btates,  "There  is  no  circumstance  which  seems  to  be 
more  essential  in  training  up  persons  to  the  acquisition  of  athletic 
strength  than  to  permit  them  to  take  only  a  small  quantity  of  liquid 
food.  .  .  .  The  ancient  alhidce  were  allowed  hot  a  very  small  quan- 
tity of  fluid.  This  drydidf  as  it  is  termed,  seems  to  have  formed  an 
essentia!  and  imjinrtant  part  of  their  regimen/'  Such  a  course  of 
procedure  must  evidently  be  wrong  in  principle.  The  exercise 
undertaken  involves  an  extensive  loss  of  fluid,  and  it  is  only  natural 
that  this  should  be  replacctl  in  propnrtion  as  thirst  indicates  its  re- 
quirement. In  proof  of  the  actual  amount  of  loss  occurring  during 
active  exercise,  Maclareu  says/  "  In  one  hour's  energetic  fencing,  I 
found  the  loss  by  i>erspiration  and  respiration,  taking  the  average  of 
six  oonsecutive  days,  to  be  about  3  llis.,  or,  ai'cnrately,  40  oz.,  with 
a  varying  range  of  8  oz."  The  sensation  of  thirst  may  be  taken  as 
affonling  a  correct  guide  upon  the  jjoint  of  the  amount  of  liquid  to 
be  consumed,  but,  instead  (*f  drinking  freely  at  a  draught  to  satiety, 
tlie  lii|uid  should  Ijc  si)>peil  in  small  quantities,  to  give  time  for  ab- 
sorption, and  thus  satisfy  thirsty  without  incurring  the  risk  of  intro- 
dncing  a  surplus  amount  into  the  stomach.  In  this  way  the  error 
is  not  likely  to  be  committed  of  drinking  too  much.  The  liquids 
consumed  must  be  of  a  simple  and  unexciting  nature.  Beer  and  the 
light  wines  are  nllowablc,  but  sjiirit^  should  be  scrupulously  avoided. 
Tea,  coffee,  and  cocoa  may  be  taken  according  to  inclination,  and,  as 
a  simple  diluent,  nothing  is  better  than  toast  and  water,  or  barley- 
water. 

The  proper  numlier  of  meals  to  be  taken  during  the  day  consists 
of  three^  viz.,  one  abimt  9  a.m.,  the  second  between  1  and  2  P.M., 
and  the  third  in  tlie  early  part  of  the  evening. 

It  has  been  mentioned  that,  at  the  coramenceraent  of  training, 
instead  of  jdunging  sudilenly  into  a  severe  system  of  diet  and  exer- 
cise, a  gradual  advance  sliould  be  made.  The  same  equally  applies 
to  the  cessiition  of  training,  and  there  is  reason  to  believe  that  the 
seeds  of  more  or  less  serious  mischief  are  often  sown  by  the  sudde 
retreat  that  is  customarily  made  from  the  life  of  discipline  that 
been  pnicticed. 

Subjoined  are  the  training  tactics  employed  for  rowing  at  Oxfonl 


>  Op.  cit ,  p  83. 

'  Trftining  in  Theory  iind  Practice,  bv  A,  Maclftren,  1866,  p.  8©. 
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ad  Cambridge,  according  to  the  tables  contained  in  the  appendix  to 
the  work  of  Maclarcn  already  referred  to. 

THE  OXFORD  SYSTEM. 

A  Day's  Training  for  the  Summer  Baees. 

Rise  about  7  a.m.  A  short  walk  or  run.  Breakfast  at  8.30  of 
meat  (beef  or  mutton,  underdone) ;  brea<i  (the  crust  only  reconi- 
mendetl),  or  dry  toast,  and  tea  (as  little  as  possible  recommended). 
Dinner  at  2  p.m.,  of  meat  (much  the  same  jus  for  hreuktlist) ;  breiid, 
ami  no  vegetables  {a  rule,  however,  not  always  adhered  to),  with 
one  pint  of  beer.  About  5  p.m„  a  row  twice  over  the  course  on  the 
river,  the  s|>eed  being  increased  with  the  strength  of  the  crew. 
Supper  at  8.30  or  9  of  cold  meat  and  bread  with  jwrhaps  a  jelly  or 
watereresses,  and  one  pint  of  beer.     Retire  to  bed  about  10. 


A  Day* 8  Training  for  the  Winter  Eace^. 

Rise  about  7.30  a.m.  A  short  walk  or  run.  Breakfast  at  9,  as 
for  the  summer  races.  Luncheon  about  1  of  bread  or  a  sandwich, 
and  half  a  pint  of  beer.  About  2  a  row  twice  over  the  course. 
Dinner  at  5  of  meat,  as  for  the  summer  races  ;  bread  ;  vegetables, 
the  game  rule  ay  for  the  summer  races;  pudding  (riee)  or  jelly ;  and 
half  a  pint  of  beer. 

It  is  particularly  impressed  on  mT*n  in  training  that  as  little  liquid 
.s  possible  is  to  Lk?  drunk,  water  being  strictly  forbidden. 


THE  CAMBRIDGE  SYSTEM. 
A  Day* 8  Training  for  the  Summer  Mac^s, 

Rise  at  7  a.m.  A  run  of  100  or  200  yards  as  fast  as  possible. 
Breakfast  at  8.30  of  meat — beef  or  mutton — underdone  ;  dry  toast ; 
tea — two  eups,  ortownrds  the  end  of  training  a  cup  and  a  half  only ; 
and  watereresses  occasi tonally.  Dinner  about  2  of  meat — ^beef  or 
mutton  ;  bread  •  vegetables — potatoes,  greens  ;  and  one  pint  of  beer. 
(Some  <.t>llege.s  have  buketj  apples,  or  jellie^^,  or  rice  puddings.) 
Dessert — omngcs,  or  biscuits,  or  tigs,  with  two  gla^^ses  of  wine. 
About  5.30  a  row  to  the  starting-post  and  back.   Supper  about  8.30 
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or  9  of  cold  meat ;  bread ;  vegetables — lettuce  or  watercresses ;  and 
one  pint  of  beer.     Retire  to  bed  at  10. 

A  Day's  Training  for  the  Winter  Races. 

Rise  about  7  a.m.  Exercise  as  for  the  summer  races.  Breakfast 
at  8.30,  as  for  the  summer  races.  Luncheon  about  1  of  a  little  cold 
meat,  bread,  and  half  a  pint  of  beer ;  or  biscuit  with  a  glass  of 
sherry — perhaps  the  yolk  of  an  e^  in  the  sherry.  At  2  a  row 
over  the  course  and  back.  Dinner  about  5  or  6,  as  for  the  summer 
races.    Retire  to  bed  about  10. 
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Holding  the  position  that  food  tloes  in  relation  to  the  oix^rations 
ot'  life,  the  art  of  dietetics  not  only  Iwurs  on  the  maintenance  of 
health »  but  is  capable  of  being  tuniod  to  advantageous  aeeount  in 
he  treatment  of  disciV'^e. 

Under  natuml  circiini.stanees,  instinct  guides  xis  in  the  selection 
and  consumption  of  food  and  drink.  Whilst  keeping  to  simple 
articles  of  dietj  it  niay  Ix*  left  to  the  sensations  of  hunger  and  thirst 
to  regulate  the  amount  of  solids  and  liquids  taken.  In  many  dis- 
ordered conditions,  however,  there  is  such  a  perverted  state  existing 
that  the  promjitings  of  nature  fail  to  be  evoketl,  and  it  devolves 
upon  reason  to  lussunie  the  initiative  and  dictate  the  supijly  to  be 
furnishwl.  Under  these  circumstances,  the  nature  and  amount  of 
ffwxl  administered  will  of^en  exert  a  mast  jiotent  influence  for  good 
or  evil,  and  tlie  art  of  dietetics  thus  comes  into  great  impoitance. 
Skill  and  attention  are  called  into  requisition;  indeed,  it  is  not  too 
much  to  say  thai  sncf^ess  in  tlie  treatment  of  diseiLse  is  largely  de- 
pen*  lent  up>n  a  display  of  judicious  management  with  rcgaal  to 
fooiL 

1  It  frequently  hapj^ens  that  the  difficulty  encountered  in  the  sick- 

room is  to  g(*t  what  may  be  considered!  a  proper  am<mnt  of  food 
taken*  The  inclination  to  eat  depends  upon  the  state  botli  of  the 
body  and  the  raind.    The  food  must  be  rendered  pleasing  to  the  eye 

I  and  agrceabie  to  tijc  palate  ;  and  in  ortler  to  rouse  and  keep  in  action 
a  flagging  appetite,  a  suitable  variety  in  what  is  provide*!  must  be 

I      secured.     Herein  lies  a  great  point  in  catering  for  sick  jieople,  and 

^Bbut  too  often  the  error  is  committed  of  allowing  an  excess  of  same- 

^Hmb  to  prevail. 

^^F4t  must  be  borne  in  mind  that  the  demand  for  fcKxl  is  de|>endent 
u])on  its  proper  a}>plication,  and  failure  of  the  appetite  is  often  due 
to  the  defective  manner  in  which  nutrition  is  performed.     It  is  not 
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what  we  eat,  but  what  we  digest,  assimilate,  and  apply,  that  < 

us  as  regards  nutrition.  Food  introduced  into  the  stomach,  but  not 
digested,  assirai  luted »  and  era  ploy  ed^  is  calculated  to  prove  a  source 
of  irritation,  and  to  do  harm.  It  is  not,  therefore,  to  be  thought 
that  becatise  it  is  got  down  it  must  needs  prove  of  service.  Judicious 
I>ersuasion  should  be  cxercisetl ;  but  I  believe  that  m»ich  ueedkss 
worry  is  often  inflicted  by  the  inee?^sant  solieitatinn,  however  well 
meant,  that  is  frequently  made  by  those  around  a  patient  to  gel 
food  taken.  The  disinclination,  indeed,  for  tiking  food  is  &ometim€S 
such  that  the  thouglit  of  it  is  sufficient  to  excite  a  feeling  uf  repul- 
sion^ which,  more  powerful  over  the  niusc»lcs  concerned  tliau  the 
will,  overcomes*  any  effort  that  may  be  made  to  swallow  it 

The  quantity  of  food  adniinistercd  at  a  time  should  be  m  pm- 
portion  to  the  |xnver  of  digesting  it,  and  to  proj>crly  compensate  for 
a  diminisheil  quantity,  there  should  he  a  corre^sponding  increase  in 
the  frequency  of  administration.  **  Little  and  often/'  is  the  maxim 
upon  tuany  oecitsions  to  lie  fr»] lowed,  and  much  will  sometimes  de- 
pend upon  the  strictness  with  which  it  is  carried  out;  for,  apart 
from  com  [flying  with  what  is  wante<l  upcm  the  principle  that  has 
been  just  referred  to,  it  meets  the  defective  aptitude  that  exists  in 
sickness  for  sustaining  any  lengthene*!  duration  of  absence  of  food. 

As  a  natural  result  of  the  administration  of  ftxKl  at  short  inter- 
vals, no  appetite  is  at  any  time  exi^erienetxl,  even  although  the 
circumstances  may  be  such  ivs  would  otherwise  allow  it  to  become 
developed.  The  fact  must  not  be  lost  sight  of,  that  the  return  of  a 
feeling  of  desire  for  food  may  Ijc  kept  back  in  this  way;  and  the 
expediency  must  always  be  held  in  view  of  conforming  iis  sot:^u  ami 
as  far  as  is  allowable  with  what  is  natural.  Under  all  circumstances, 
it  may  l>e  said,  the  role  should  be  to  follow,  alike  as  to  quality, 
quantity,  and  periods  of  taking  food,  as  ela^ly  as  the  conditions  to 
be  dealt  with  will  permit,  the  course  that  is  natural  in  health. 

It  devolves  upon  the  physician,  in  the  dietetic  managemtMit  of  his 
case,  to  point  out  the  snitable  kinds  and  quantities  of  focnl  to  lie 
taken,  but  it  dei>cnds  u[>ori  the  system  of  his  jwitient  whethrr  \m 
recommendations  can  l>e  carried  out.  It  is  no  good  to  lay  down  lUi'l 
attempt  to  enforce,  as  may  be  done  in  health,  rigid  dietetic  n*gula- 
tioUH,  ibunded  ui>on  the  number  of  grains  of  carbon  and  nitnigen 
required  for  carrying  on  the  operations  of  life.     The  difficulty  with 
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which  the  practitioner  is  more  often  than  not  assailed,  is  as  to  what 
can,  and  not  as  to  what  should ,  he  taken. 

As  the  principles  of  dietetiesj  have  become  better  nnder5tood,  we 
do  not  liear  of  tliose  diskastnms  consequences  uf  itnpn^pcr  dieting, 
affecting  larpje  numbers  of  jx^ople,  that  were  formerly  from  time  to 
time  recorded,  Tfiere  is  still,  however,  a  large  ainnont  of  scattered 
evil  to  be  met  with,  in  many  instances  directly  dependent  on  the 
food  that  is  taken,  and  in  others,  if  not  directly  occasioned  by  the 
fowl,  at  all  events  removable  by  an  altertMl  system  of  dieting.  It 
may  happen  tliat  this  evil  arises  out  of  poverty  or  ignorant]^*,  but 
more  fref|uently  it  is  the  fruits  of  indiscretion.  Much  of  the  de- 
rangctl  health  whieli  the  physician  is  called  upon  to  treat  stands  as 
the  offspring  of  some  kind  of  error  in  eating  or  drinking,  and  his 
first  concern  sliould  l>c  to  find  out  wliat  is  wrong,  in  ortlcr  that  Ue 
may  know  how  to  sha{>e  his  advice  advantageously. 


■  In  speaking  of  the  appropriate  diets  to  l>e  employed  in  various 
morbid  conditions,  attention  will  require  to  be  directed  to  the  partic- 
ukir  diatliest^  or  states  of  the  budy  which  different  kinds  of  f<n>d 
tend  to  induce,  for  it  may  be  eonsidcrwl  that  the  information  thus 
supplied  often  directs  us  to  a  rational  mode  of  procedure  in  thera- 
jieutic  dietetics. 

It  may  be  premised,  to  start  witliy  that  otir  natural  diet  consists 
of  an  admixture  of  animal  and  vegetable  ioad  ;  that  different  combi* 
nations  of  alimentary  principles  are  best  suited  for  particular  modes 
of  life;  and  that,  if  the  combination  supplied  Ije  wrongly  atljitsted,  a 
tendency  to  the  development  of  an  nnlicalthy  state  will  exist. 

The  effect  of  a  highly  nitrogen izc<I  diet — ^and  it  is  animal  food 
which  is  characterized  by  richness  in  nitrogenous  niatter^ — is  to 
throw  upon  the  system  a  large  amount  of  eliminative  work.  The 
nitnjgenous  matter  in  excess  of  that  which  is  directly  applied  to  the 
growth  and  renovation  of  the  structures  of  the  IxKly  uiuh'rgoes  a 
process  of  retrognide  metamr>rphosis,  and  is  resolved  in  part  into 
certain  useless  nitrogenous  products  wliieh  have  to  be  ettst  out  by 
the  agency  of  the  glandular  orgtms  witli  which  we  are  provided. 
Now,  as  long  as  free  exercise  is  taken  and  the  circulation  is  kept  in 
an  active  state,  fa\'onible  circunistauces  exist  tor  the  aljsorption  of 
oxygen  and  the  proper  oceurrence  of  inetamorphosis  and  elimina- 
tion.    Thus  circumstanced,  a  diet  into  which  animal  fiKtd  enters 
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krgely^ — a  diet,  that  is,  rich  in  nitrogenous  matter — is  borne  with 
ease,  and  inck^eil  may  he  said  to  *v>iiduc^  to  increased  tissue  forma- 
tion and  the  developraent  of  a  high  .state  of  bodily  health  and 
strengtlK  Conjoined  with  sedentary  habits,  however,  a  diflerent 
result  m  observed.  The  sluggish  circulation  which  giicli  habits  tend 
to  occasion  natnrally  entails  detect iv^e  oxygeiialion,  Thit*^,  in  its 
turn^  leads  to  iinperfc^et  metamurpho^ift,  ami  the  two  together  con- 
spire to  induce  deficient  eliminative  action.  Thus  the  svfstem  be- 
comes more  or  less  clogged  with  effete  prmlnets,  which  act  jx^rni- 
ciously  in  various  ways  upon  the  Ixwly.  For  instance,  there  is 
reason  to  believe  that  they  may  sometimes  in  a  direct  manner  con- 
stitute the  source  of  gouty  dejxitiits  in  the  joints.  They  undoubtedly 
give  rise  U\  the  pri^^^cnce  of  a  pn^tcrnatural  amount  of  solid  matter 
in  the  urine,  manifcHting  a  projieuess  to  l)ecome  dejiositeil  under  the 
form  of  sand,  gravel,  or  stone.  They  likewise  disturb  the  action  of 
the  liver,  producing  a  disposition  to  tlie  oixnirrence  of  bilious  de- 
mng-enient.  Kesides  these  effeets^  evident^  is  not  wanting  to  show 
that  through  tlieir  influence  the  other  functions  of  life  are  ta  a 
gn-ater  or  lt*ts  extent  iiiterfercHl  witli.  To  obviate,  thei^fore,  the 
production  of  tliese  disordered  actions,  thoise  who  le^d  an  inactive 
life  should  not  allow  their  diet  to  contain  a  preponderance  of  nitro- 
genous food — that  is,  they  should  abstain  from  partiiking  largely  of 
animal  products. 


Gout  has  been  enumerated  alxwe  amongst  the  evils  that  Jnay 
arise  from  the  consumption  of  a  highly  nitrogenized  diet,  and  the 
prestnit  opportunity  may  l>e  taken  for  referring  to  tlie  appropriate 
dietetic  course  to  be  pursued  by  those  who  are  suffering  from,  and 
those  whri  desire  to  avert  tlie  invasion  of,  the  disorder.  Cullen  re- 
niarketl  that  gout  seldom  attacks  |K?rsons  employed  in  ci>n&taut 
bodily  labor,  or  tliose  who  live  principally  u]>on  vegetable  diet,  and 
general  oljservation  C4>n firms  the  truth  of  this  statement.  If  not 
eom|*lctely  provt^tl,  it  is  nevertheless  highly  protmble,  that  gout  is 
the  ofi*ij>ring  of  an  undue  awumuhition  of  imjH^rfectly  metamor- 
phosed nitrogenous  pr«Mluets  within  the  boily,  and  that  either  an 
excess  of  nitrogenous  matter  in  the  foo<l,  a  deficiency  on  the  imrt  of 
the  inetamorphosiiig  ea|KU»ity  of  the  system  (sucli  iis  may  lie  pn*- 
dui?e<!  by  an  inactive  life),  or  the  ingestion  of  certain  akr*dinlir 
driuks  which  ap|x?ar  to  contain  extractive  matter  prone  to  unde 
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imjierffct  metamorphosis  {ride  p.  361),  and  [XThaps  to  impetle  the 
metamorphosis  of  other  substaTiees,  may  be  the  source  of  this  condi- 
tion. VVIiethcr  or  not  the  above  n:»ai^oinTig  is  forre<'t,  it  18  known 
im  the  renuU  of  exjiericnce  that  a  higljly  animalized  diet,  sedentary 
habits,  ami  indnlgenre  in  the  use  of  the  rii-her  varieties  of  wine  and 
beer,  individually  and  conjointly  tend  to  eneourge  the  development 
of  g<>nt.  It  ha.s  Iwen  previously  stated,  that  a  diet  rich  in  aninial 
fiKMl  may  l>e  eunj^tinieil  with  advantage  where  much  muscular  work 
is  performed.  It  seems,  under  these  circumstanees,  to  be  both  pro- 
mi>tive  of  health  and  bodily  vigor.  Not  so,  however,  where  seden- 
taiy  liahits  prevail,  and  particularly  is  this  the  case  where  a  gouty 
lisposition  exists.  With  those  who  have  already  ex|jcrienccd  Bymp- 
lonis  of  gout,  and  those  also  who  have  griiunds  for  apprehending 
itis  invajsiun,  it  is  imjKirtant  that  an  ext^ess  of  nitrogenous  food 
should  be  avoidcil.  The  diet  should  be  simple,  in  order  to  esmpe 
the  temptation  of  eating  too  mueli,  and  at  the  same  time  it  should 
be  adjnsteil  to  tlie  mode  of  life,  the  principle  to  oteerve  being,  that 
the  higher  the  degree  of  inactivity  the  greater  ought  to  Ix-  the  pre- 
pondenince  of  food  derived  from  the  vegetable  kingdom. 

Even  of  more  importance  tlian  what  is  eaten  is  what  is  drunk, 
where  the  ipit^tion  of  gout  is  coneermHl,  and  olj-s^^rvation  sh(*ws  that 
i.s  not  distilled  spirits,  but  the  stronger  \rines  and  malt  liquors 
"^ which  favor  the  prnduction  of  the  disorder.  Nothing  is  more  potent 
^lan  port  wine  in  leading  to  the  production  of  gout,  and  a  few  years* 
liberal  indulgence  in  it  has  often  been  known  to  be  instrumental  in 
bringing  it  on  where  no  family  predisjiosition  had  existed.  Drj^ 
sherr}^  and  the  light  wines,  an  elaret,  lairgundy,  lux?kj  champagne, 
A*e.,  may  be  drunk,  e^'rtainly  in  moderation,  with  coinparatively 
little  or  no  fear  of  inducing  the  disease,  although  any  kind  of  wine 
appeai*s  eajjable  of  somctinies  acting  as  the  exciting  cause  of  a  par- 
oxysm where  the  gtnity  tlisposition  is  already  establislieiK  %Stuut, 
porter,  and  the  stronger  ales,  esjiecially  those  which  have  be^^ome 
hard  from  ago,  mnk  next  to  |>ort  wine  in  their  power  of  predispos- 
^g  to  gout*  As  regards  the  light  hitter  beers,  which  are  so  exten- 
irely  used  at  the  present  time,  the  same  must  be  said  of  them  as  of 
the  light  wines,  viz,,  that  with  little,  if  any,  dispasition  to  induce 
the  disease,  they  nevertheless  ap|)ear  ca|>able  of  sometimes  exciting 
it8  manifestation  in  a  gouty  subject.  A  pure  spirit,  as  whisky,  hoi- 
or  brandy,  diluted  with  water,  often  forms  the  only  kind  of 
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alcoholic  cli'iiik  that  k  found  to  agree  with  those  who  Bre  sufferiil 
from  gout. 


The  effect  of  a  deficiency  of  nitrogenous  matter  is  to  tell  prejudici- 
ally u|>oii  nutrition  and  vigor.  Forming,  as  it  does,  the  csssential 
kisis  of  living  8triietiires,  a  definite  c|nantity  is  indispensable  for  the 
proper  development  and  maintenance  of  the  body.  However  freely 
the  other  element**  of  food  may  be  supplied,  an  ill-nourished  and 
feeble  condition,  such  a*?  wa8  formerly  noticeable  amongst  the  potato- 
eating  Irisili,  must  necessarily  fullow  a  .scanty  allowance  of  nitrogen- 
ous matter.  As  the  instrument  of  Hviug  action,  power  will  be  pro- 
portionate, other  circumstances  being  equal,  to  the  amount  of  nitro- 
genous matter  existing  in  operation. 

Fatty  matter  occupia^  a  [losition  of  considerable  ImportaDce  as  an 
alimentarj^  agent.  Apart  from  its  high  capacity  as  a  force-pro<luc- 
ing  agent,  it*?  presence  seems  to  be  essential  to  tissue  formation^  and, 
rightly  or  wrongly,  the  belief  is  entertained  that  the  existence  of  a 
deficiency  for  appliaition  in  this  way  furnishes  a  source  of  diseascil 
action  in  the  direct  if  jn  of  scrofuhx  and  tulx»rcle»  Experience  shows 
the  Ix^neficial  efl'ec't  that  is  often  derivulile  from  the  administnitiou  of 
cod-liver  oil  in  the  scrofulous  and  tul>crcular  diatheses.  Now,  it  is 
probably  to  the  increai^ed  systematic  employment  of  fatty  matter  that 
this  etfcct  is  to  a  large  extent  due,  and  it  is  only  reasonable  txj  infer 
tliat  a  measure  whii-h  provc*s  of  effimcy  in  I'emoving  an  unliealtliy 
condition  would  also  tend  to  prevent  its  development. 

Taken  in  excc-iss,  fatty  matter  is  apt  to  demnge  the  alimentary  canal. 
It  is  always  more  or  less  trying  U)  the  stomach ,  and  particularly  m 
when  it  has  uudergone  change  from  keeping  or  from  prolonged 
exposure  to  heat.  Reacliing  the  liowels  beyond  the  capacity  that 
ex\&U  for  etfeeting  its  digestion  and  absorption,  it  is  liable  to  set  up 
diarrhoea. 

Starchy  and  saccharine  matter's  form  advantageous  constituents  of 
our  KhmI,  and  serve  to  take  tlie  place  that  would  otherwise  ri*<|uiretu 
l>e  filletl  by  an  extra  amount  of  fat.  Consumed  in  nuKlerate  amount, 
they  are  utilized  by  application  to  the  operations  of  life;  but  taken 
to  a  large  extent,  and  in  asswiation  witli  a  pro|ier  proportion  of  albu- 
minous and  fatty  matter,  they  k^id  to  an  atlvaneing  de{Ki«iit  of  fitt, 
which  may  proceed  tt>  a  point  to  prove  a  source  of  serious  evil.  They 
possess  the  convenient  quality  of  taxing  lightly  the  digestive  oilg&Q% 
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and  thereby  usefully  contribute  to  afford  appropriate  ftKxl  for  sick 
and  delicate  persons.  IT^ed  in  excess  and  too  exclusively,  however, 
they  are  liable  to  give  rise  to  acidity  of  Btoinach  and  flatulence. 

The  present  may  be  looketl  upon  as  forming  the  most  fitting  op- 
portunity for  referring  to  the  kiud  of  fofxl  bo^t  suited  for  increasing 
and  diminishing  stoutness.  Tlie  condition  of  tlic  body  is  to  a  large 
extent  dependent  on  the  quah'ty  and  quantity  of  food  consumed.  It 
is  not,  however^  wholly  the  question  of  food  that  is  concernetl,  but 
alno  the  tvcmpcrameut  or  nervous  organization  l>elonging  to  the  indi- 
vidnaK  It  is  well  known  that,  whatever  and  however  much  &orae 
people  may  eat,  they  always  remain  thin,  wliilst  others  grow  stout 
although  eating  comparatively  little.  The  same  holds  good  in  the 
case  of  the  lower  animals,  aTicI  fatteners  of  animals  for  the  table  are 
practically  made  aware  that  a  restless  disposition  is  unfavoral>le  to 
sueeesssful  fattening.  "A  refitless  pig/^  states  Liebig/  upon  the 
strength  of  practical  information  furnishcfl  to  him,  "  is  not  adupted 
for  fattening,  and,  however  great  the  supply  of  f(K>d,  it  will  not  grow 
fat.  Pigs  which  are  fit  for  fattening  must  be  of  a  qniet  nature;  after 
eating  they  must  sleep,  and  after  sleeping  must  be  I'eady  to  eat 
again." 

From  what  is  contained  in  the  foregoing  pages  we  Icam  that  the 
increase  of  muscle  is  most  promoted  by  a  diet  which  is  rich  in  nitro- 
genous matter  conjoined  with  exercise.  It  is  simply,  ho\vever»  a 
growth  of  muscular  tissue  which  occurs  under  these  ctiuditfons.  The 
tat  undergoes  no  increase,  Indet^i^l,  the  effect  of  such  a  regimen  is 
to  lead  to  a  reduction  nf  fat  if  a  snperfluity  has  existed  at  the  com- 
menccment.  These  are  iat^ts  which  have  long  been  known,  and  are 
constantly  being  attested  by  tlie  results  obtained  by  training.  It 
ha^  been  ecjually  well  known  that  the  c<inditions  rao«t  conducive  to 
the  accumulatiou  of  fat  are  a  diet  which  is  rich  in  either  fat  or 
carbohydrates  (provided  the  re^piisite  amount  of  nitrogcnons  mat- 
ter be  present  for  afltbrding  what  is  wanted  for  the  operations  of 
life) J  ex|KJsurc  to  a  warm  atmosphere,  and  inactive  habits.  The  fo^xl 
used  for  the  fattening  of  donies^tic  animals  Ivy  those  who  have  ac- 
quired the  knowledge  by  experience  of  what  is  I^est  is  of  the  nature 
describe<i  The  efficacy  of  sugar  in  promoting  fatness  is  displaycti 
by  the  change  that  occurs  in  the  condition  of  the  negro  during  the 
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sugar-making  season  in  the  West  Indies.  The  ordinary  food  of 
these  people,  1  was  informed  by  a  plantation  proprietor  belonging  to 
Barbad^»es,  oonsi.sts  of  Indian  eorti  meal,  riee,  bntter,  and  salt,  with, 
during  a  portion  of  the  year,  the  sweet  potato^  whirli  is  grown  as  a 
suceeB8iau-crop  to  the  sugar  cane.  I  learned  from  the  same  source,  in 
eonfirraiition  of  what  hi\s  Itam  inentiooeil  by  others^  that  during  the 
season  for  gathering  tlie  sugar-eaue,  which  extends  through  March, 
April,  and  May,  the  work|)eople  are  noticed  to  grow  conspieuously 
stouter,  and  tliuy  attribute  (doubtle^  correctly)  thia  change  to  the 
habit  that  prevails  of  constantly  chewing  pieces  of  the  succulent  cane 
whilst  they  are  working  aniong.'^t  it. 

Thiit  a  supply  of  fat  should  tend  to  augment  the  accumulation  of 
fat  in  the  body  is  simple  and  intelligible  enough.  Digestion,  absorp- 
tion, and  accumulation,  when  in  excess  of  tlie  immediate  require- 
ments of  the  body,  follow  its  ingestion  as  natural  sequences.  With 
the  carbohydrates,  however^  an  ehilx crating  j)rocesa  has  to  be  carried 
out — they  neeesaarily  recpiirCj  in  the  first  placn?,  t^i  become  cunverte<i 
by  assimilative  action  into  fat  before  they  can  lead  to  the  accumula- 
tion of  this  principle.  Although  the  point  was  at  onetime  disputed, 
precise  ex |kt! mental  e%*! donee  is  now  adducible  (vide  p»  V27  d  geq») 
showing  that  this  assimilative  power  is  enjoyed  by  the  animal  §>'S- 
tern,  and  common  observation  aflbnls  confirmatory  testimony.  For 
the  conversion  to  take  place,  the  food  must  contain  a  due  proportitm 
of  nitrogenous  matter.  Witliout  this,  nutrition  sutlers,  and  the  car- 
bohydrates fail  to  prmluce  an  increase  of  fat.  The  pre^nce  of  a 
certain  pro[>orl  ion  of  fatty  matter  seems  alsi)  to  promote  the  iH>nver- 
sioii  of  the  carbohydrate>5  into  fat.  I  have  found,  for  exanij>le,  in 
experimenting  upon  the  subject,  that  the  addition  of  a  nimleratL* 
amount  of  fat  to  a  fixed  daily  allowance  of  liarley  mesil  and  |)otato 
whicli  had  previously  maiutaint*d  a  dog  without  any  material  varii 
tion  in  weight,  caused  an  increase  in  weight  bt^yond  the  amount  of 
fat  administered.  The  food  em)iloyed,  alsi>,  for  fattening  the  goose 
and  obtaining  the  fok  f/ruH  consistii  of  Indian  corn,  which  is  eiuimc- 
terizetl  amongst  farinaceous  seedj?  by  tlie  large  projiortion  tif  fatty 
matter  it  contiiins. 

Guided,  then,  by  the  information  we  possess,  the  dietar}  to  be 
prescrilKHl,  where  tlie  aim  is  to  priKluce  inert*ased  stoutness,  should 
otmiprii^  such  articles  as  fat  meats,  butter,  cream,  milk,  cocoa,  chf»co- 
late,  bread,  potatoes,  peas,  parsnips,  carrots,  beet-root,  &rinaoeott0 
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and  flour  piicUlings,  pastry,  almnnd  pudJingg  and  biscuits,  custard, 
frumenty  J  oatmeal  porridge,  sugar  and  8weete,  sweet  wine«,  [M)rter, 

stout,  sweet  ales,  and  lit|iieiir^i.  Women  in  the  Bey's  RTa*jrlio  at 
Tri])€li,  we  are  toUl  (Mrs,  Walker's  *vFemale  Beauty''),  "are  fat- 
tened against  a  certain  day  by  means  of  reix»«se  aud  baths,  assisted  by 
a  diet  of  Turkish  flour  niixefl  with  honey." 

For  reducing  stoutness  jn8t  the  converse  mode  of  dieting  is  natu- 
rally dictated ;  and  that  there  in  nolhing  new  in  applying  dietetics 
to  this  purjx>se  is  shown  by  the  subjoinetl  extract  from  the  writings 
of  8ir  John  Sinclair.  Amongst  the  remedies  for  corpulency  the  fol- 
lowing dietary  rules  are  given  :  *^  Lbpfkl  /no<^/,— Aeid  wines,  like 
hock,  ought  to  be  preferretl  to  sweet  wines,  and  cider  to  malt  liquors  j 
for  when  the  former  is  the  usual  heverage  the  jieople  are  leaner  than 
when  the  latter  is  usually  drunk.  Plain  wnter,  or  mixcni  with  a 
small  proportion  of  the  best  vinegar,  may  be  taken.  Vinegar  is 
better  than  the  juice  of  lemous,  Iiaviug  pas^^ed  through  tlie  process 
of  fermentation.  Tea  aud  coffee  should  be  taken  by  corpulent  jicople 
without  cream.  Solid  /oorf.— The  bread  should  have  the  bran  in  it, 
so  as  to  be  more  digestible.  Vegetable  diet  to  Ije  preferrcil ;  haixl 
dumplings  excellent.  If  any  animal  ftrnd  is  taken,  let  it  be  fish,  or 
lean  aud  dry  meat.  No  eggs  or  butter,  and  the  Itiss  sugar  the  better."^ 
We  cannot  now,  it  is  true,  subscrilje  in  their  entirety  to  the  recom- 
mendations here  furnishtHl,  for,  in  some  respects,  owing  to  the  imper- 
tlvt  knuwldlge  of  physiology  whicli  i>revail4xl  in  Sir  John  Sinclair  s 
time,  they  stand  at  variance  with  tlie  precepts  fountlcd  ou  the  teach- 
ings of  modern  science. 

A  few  years  ago  a  great  stir  was  made  al>i)ut  the  treatment  of  cor- 
pulency by  the  publicity  given  by  Mr.  Banting  to  his  own  case,  m 
which,  after  unsnccessfiiUy  trying  other  means,  he  reduced  himself 
from  cumlx^r^omc  to  comely  tlirncnsions  by  dietetic  measures.  His 
original  dietary  table,  Mn  Banting  tells  us,  consisted  of**  bread  and 
milk  for  brejikfast,  or  a  pint  of  tea  with  plenty  of  milk,  sugar,  and 
buttered  toast ;  meat,  bwr,  much  bread,  aud  pastry  for  dinner ;  the 
meal  of  tea  similar  to  that  of  breakfast;  and  generally  a  fruit  tart  or 
bread  and  milk  for  supperJ'  For  tliis  he  substituted — Break/aM  at 
9  A.M. ;  five  to  six  ounces  of  either  becf»  mutton,  kidneys,  broiled 
fish,  baoon,  or  cold  meat  of  any  kind  ext^^pt  ^wrk  or  veal ;  a  large 

1  The  Code  of  Henith  and  Langevity^  4th  ed,,  1818,  p,  530, 
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cup^of  tea  or  coffee  (without  milk  or  sugar),  a  little  biscuit,  or  one 
ounce  of  dry  toast:  making  together  six  ounces  of  solids  aud  nine  of 
liquids.  Dinner  at  2  r,M  :  five  or  six  ounces  of  any  fish  except 
salmon,  herrings,  or  eels ;  any  meat  except  pork  or  veal ;  any  vege- 
table except  potato,  parsnip,  beet-root,  turnip,  or  carrot;  one  ounce 
of  dry  toast ;  fruit  ont  of  a  pndiling  not  sweetenefl ;  any  kind  of 
poultry  or  game;  and  two  or  three  glasses  of  good  claret,  sherry^  or 
Madeira — champagne,  port,  and  beer  forbidden :  making  together 
ten  to  twelve  ounces  of  solids  and  ten  of  liquids.  Tea  at  6  p.M:  two 
or  tlirec  ounces  of  cooked  fruit,  a  rusk  or  two,  and  a  cup  of  tea  with- 
out rnilk  or  sugar:  making  two  to  four  ounces  of  solids  and  nine  of 
liquids.  Supper  at  9  p.m.  :  three  or  four  ounces  of  meat  or  fish, 
similar  to  dinner;  witli  a  glass  or  two  of  claret  or  sherry  and  wat4»r: 
making  four  ountMis  of  solids  and  seven  of  liijuids. 

With  this  change  of  ilict  Mr,  Ranting  states  that  he  fell  in  weight 
from  14  stone  6  lb,  to  11  stone  2  lb,  in  about  a  year.  Such  ifl 
nothing  more  than,  withtuit  the  aid  of  the  experience  atfordetJ  by  hii* 
case,  would  have  bt^n  physiologically  looked  for.  If  he  had  l>eeu 
trying  before  the  charjge  to  increase  his  coqiuleuce  he  could  scanTJy 
have  selected  a  more  appropriate  diet.  The  transition,  having  in 
view  the  object  to  be  obtained,  and  sjicaking  upon  the  strength  of 
previously  acquired  physiological  knowledge,  was  from  aii  errone- 
ously to  a  properly  constructe<l  dietary. 

No  new  principle  of  action  was  brought  to  light,  but  there  is  this 
to  be  said,  that  before  the  introduction  of  **  Bantingism  "  it  was  not 
sulBciently  realized  that  dietetics  might  be  turne<l  to  such  practical 
aoc^iunt  as  it  is  really  susceptible  of  lor  the  reduction  of  corpulency. 

It  must  not  be  lost  sight  of  that  the  quantity  of  fmid  in  Mr.  Bant- 
ing's dietary  is  such  as  would  be  calculatcti  to  contribute  its  shan^if 
iuflucuce  towards  reducing  tlie  weight  of  the  body  ;  and  it  certainly 
must  not  be  looked  upm  as  safe  to  be  imliscriminalely  followed— 
indeed,  there  is  reason  to  believe  that,  when  the  popular  rage  for 
**  Bautingjsm  "  prcvatle*!,  many  i>crsons  incurred  a  serious  impair- 
niciit  of  health  by  keeping  too  strictly  to  the  letter  of  the  reeomincu- 
dation  given.  The  dtctaiy  provides  twenty-two  to  twenty-six  ounces 
of  solid  food,  with  thirty-five  ouutx?s  of  liquids,  per  dieiri.  Tfie 
twenty-two  to  twenty-six  ounces  of  solid  food  may  be  taken  as  n?i>- 
resenting  about  eleven  to  thirteen  ounces  of  water-free  material,  ami 
if  reference  be  made  to  Play  fair's  dietaries  {viile  ant€f  p.  428),  it  will 
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be  seen  that  this  fails  to  eome  up  to  what  is  cla^ssed  a»  only  a  '*  sub- 
sistence diet."  The  uiiddle  diet  of  Guy^ss  Hospital,  which  fonns  the 
general  diet  upon  which  the  inmates  of  the  institution  are  phicwl, 
and  which  exjmrieucc  j?hows  can  scarcely  be  regurdcd  im  furnishing 
much,  if  any  tiling,  beyond  what  is  really  required  ibr  the  support  of 
lite  under  a  quiescent  state,  furnishes  29 J  ounces  of  solid  food,  and 
reprcseuts  16.f  ounces  of  water- frtx;  material  {vtdr  ]\  460),  With 
tlicse  comparisons  the  reader  is  supplied  with  data  for  forming  his 
own  judgment  upon  the  point  in  tjuestion. 

Dr.  Parker,  after  ren^arking  that  an  excess  of  albuminatrs  causes 
a  more  rapid  oxidation  of  iktf  says,^  ■  ^  It  is  now  generally  admitted 
that  the  success  of  Mr.  Banting's  treatment  of  obesity  is  owing  to 
two  actions  :  the  inereas^xl  ox  id  i  King  effect  of  fat  conscfpient  on  the 
increase  of  meat  (esi*e<*ially  if  exercise  be  combined),  and  the  lessenetl 
interfei^nce  with  the  oxidation  of  fat  consequent  on  the  de|)rivatioii 
of  starches/'  Whether  or  not  an  increase  of  meat  produi-es  the 
allegetl  ettect  of  prtjmoting  the  oxidation  of  fat,  it  is  practical ly  cer- 
tain that  enough  is  to  be  found  to  account  for  wliat  m-curs  in  the 
spare  allowance  of  food  and  the  restraint  imp>scHl  in  the  use  of  fat 
and  ftit-forming  principles. 

As  a  resume  for  the  guidance  of  the  corpulent,  if  may  be  stud  that 
the  fat  of  meat ;  butter ;  cream  ;  sugar  and  sweets  ;  pi^try  ;  puddings ; 
farinaccons  articles,  as  rice,  sago,  tapiot*a,  &c. ;  potatoes ;  carrots ; 
jmrsnips ;  We  t -root ;  swwt  ales;  poHcr ;  stout;  port  wine,  and  all 
sweet  wines,  should  be  avoided,  or  only  taken  to  the  most  sparing 
extent.  The  articles  allowal>le,  and  tliey  sliould  l>e  taken  to  the  ex- 
tent of  satisfying  a  natural  appetite,  are^ — lean  meat ;  poultry;  game; 
eggs;  milk  moderately;  green  vegetables;  turnips;  succulent  fruits; 
light  wines,  as  claret,  Burgundy^  hock,  &(\  ;  dry  sherry  ;  bitter  ale 
in  nnxlcration ;  anfl  spirits.  AVheaten  bread  should  be  n*nsumed 
sparingly,  and  brown  bread  is  to  some  extent  better  than  white.  The 
gluten  biscuits  which  are  prepared  for  the  diabetic  may,  on  account 
of  their  comparative  freedom  from  stareli,  l>e  advantageously  used  as 
a  substitute  for  bread  in  the  treatment  of  obesity. 


In  Dwhcies  mcifUns  a  morbid  condition  exists  attended  with  a 
want  of  jissimilative  power  ov^r  the  starchy  and  saccharine  principles 
of  food  ;  and  in  order  t*j  keep  down  the  symptoms  of  the  disease,  the 
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dietary  requires  to  be  fmmed  so  as  to  secure  as  &r  a^  practicable  an 
exclusion  of  these  principles.  The  following  18  the  dietary  plan  for 
this  com  plaint  t  introduced  into  my  work  "  On  the  Nature  and  Tn?at- 
ment  of  Diabetes.'^ 

DIETARY  FOR  THE  DIABETIC. 

MAY    EAT 

Butcher's  meat  of  nil  kirjdSp  except  liirer. 

Ham,  bacon,  or  other  amoked,  Malted,  dried ,  or  cured  meAti. 

Poultry.  Game. 

Shell-fl*h  and  fish  of  all  kinds,  fresh,  aaUed,  or  cured, 

AnJEnnl  «oupe  not  thickened,  beef  teag  and  brotb$. 

The  almond^  bran,  or  gluten  subsititute  for  ordinary  br«ad,^ 

Ejj^gs  dressed  in  any  way. 

Che*?**.     Cream  cheeae. 

Butter.     Cream. 

Greens.     Spinach.    Turnip  tqps,    ♦Turnip*. 

♦French  beans.     ♦Brussels  sprouts, 

♦Cauliflower,     *BroecoU,     ♦Cabbage, 

^Aapuragua.     *SeMkale.     ^VegeUtble  marrow,     MufK rooms, 

Wiler»cresi.     Mu^tjird  and  creM,     Cucumber.    Luttucc, 

Endive.     HadUbc«.  Celery, 

Vinegar.     (HI,     Pickles, 

Jelly^  flavored,  but  not  aweetenud. 

Savory  jelly. 

Blanc- man^e  made  with  cream,  and  not  milk. 

Custard  made  without  suii^ar. 

Kuta  of  any  deftoription,  except  cbeatnuta.     OHves. 

Note.— Those  marked  with  »n  iuii«>mk  <*)  mAj  onljr  be  eaira  In  m«klent«  qiuutUtf,  ai 
tm  bullefl  ill  u  t&rge  qiiaatitj  of  wat«r. 


Muerr  avoio  eatiko 

Sup^ar  in  any  form. 

Wllt^ten  bread  and  ordinary  biecuit^  of  all  kinda. 

Rice.    Arrowroot.     Sago.    Tapioca.     Macaroni.     VermieelU* 

Potatoes.    CarrotA,     Parintps,     Beet*root. 

Peas,    Spiiui«h  onioni. 

Pastry  and  pudding*  of  nil  kindt. 

Fruit  of  all  kinds,  fre»b  and  pri^served. 


1  Thete  lubstitutes  maybe  obtained  at  Mr.  BUtcb  ley 'a,  862  Oxford  Street; 
Mr.  Van  Abbot  »,  of  5  Princes  Street,  Cavendish  Square;  and  Mr.  B<>nthfon'«i 
106  Regent  Street* 
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MAY    DRINK 

Tea.     Ct^fTee.     Cocon  from  nibs. 

Dry  fiberry-     Claret.     Dry  Saiiterne.     Bur|jundy.     Chtiblis.     H«ck, 

BraQ<Iy,  umll  sphits  thtit  Imve  nut  bei-n  awectened, 

Sodu- water. 

Burton  bitter  iile,  in  moderate  quantity. 


MUST  AVOID   DRIKKING 

Milk,  except  sparingly. 

8 wept  ftles— mild  and  old.     Porter  and  stout.     Cider. 

Ail  ^wt*el  wined,     Spiirkling  wine*.     Port  wine,  unlesi*  aparingly. 

Li<iueura. 


Exi>i 


has  i^hown  that,  for  the 


iiitctiaiice  of  health, 


j>erience 
a  certain  proportion  of  the  fowl  must  be  consumed  in  the  fresh  Htate. 
The  ill  effef*t.s  that  are  producible  by  a  too  exehisive  restrietion  to 
iaUecl  and  dried  provisions,  arc  now  reco|2jnizeii  in  their  true  light ; 
and  with  the  kiiowk^lji^e  tliat  ha.s  been  obtained,  niean,s  have  been 
plaetxl  at  otir  command  lor  averting  those  adamitou.s  results  due  to 
scorbutic  affections,  which  were  formerly  so  common,  particularly 
amongst  the  maritime  chi.ssc.s.  Without  being  able  to  give  the  pre- 
cise reason  for  what  occurs,  it  is  evident  tliat  there  is  S43mething 
absent  from  drictl  and  sidted  food  which  the  system  rwiuiix's,  for 
under  restriction  to  its  use  for  a  lengthened  perimi  a  state  of  poverty 
of  blood  is  induced,  which  leads  to  the  various  manifestations  of 
defective  nutriticai  that  atx'ompany  scurvy;  luid,  moreover,  by  the 
employment  of  a  certain  amount  of  fresh  or  succulent  vegetable 
food,  and  even  of  vegetable  jtiices  {lemon-juice  and  lime-jult^  are 
specially  usaJ  for  the  [>urpo.Si:^),  not  ordy  may  the  evils  of  scurvy  be 
averted,  but  the  dii^etised  condition  when  established  may  be  cured. 
It  is  gt^nerally  considercil  that  tlie  antiscorbutic  virtue  of  the  articles 
named  is  owing  to  the  vegctabte  acids  wliich  they  contain  ;  but  it 
must  be  remarked,  that  the  pure  acids  cannot  be  efficaciously  used 
as  a  eubstitute. 

A  beneficial  influence  may  be  exerted  in  certain  states  of  the  sys- 
tem by  regulating  the  amount  of  fluid  taken. 

The  supply  of  a  certain  arar>unt  of  fluid  is  iis  indispensable  as 
that  of  solid  matter  for  the  fH'rformant^e  of  the  operations  of  life. 
One  use  of  the  fluids  taken  is  to  furnish  the  re<]uisite  liquid  material 
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for  carrying  the  effete  products  from  the  htxly.  With  incr 
water-drinking  there  is  an  increased  discharge  of  urine,  and  with  it 
an  increased  reniovsil  of  s*>lid  iniitter ;  and  there  can  be  no  doubt 
that,  in  certain  states,  a  powerful  influenee  for  gmid  may  be  exerted 
by  putting  tliis  principle  of  action  into  force.  With  those,  for  in- 
stance, who  lead  a  sedentary  lUfxle  of  lite,  and  are  accast4>med  to  full 
Ii\'ing,  the  effect  of  the  fret*  c*msum])tiorj  of  a  w^atery  fluid  may  be  to 
rid  the  system  of  impurities  which  might  otherwise  lead  to  evilg, 
Bueh  as  liver  disorder,  gout,  gravel,  &c,  Prcdial>ly  much  of  the 
l)enefit,  in  many  ioi^tancvs,  derived  from  imdergoing  the  course  of 
treatment  pursued  at  a  watering  resort,  is  in  great  part  due  to  the 
eliniinative  effect  of  the  water  drunk. 

The  irMrwiion  of  fluids  is  also  sonietinic^s  capable  of  effecting 
good.  It  constitutes  a  recognized  therapeutic  agency  that  is  occa- 
sionally employed  in  certain  cases  under  the  denomination  of  the 
"dry  treatment/*  It  has  been  recommended  for  cutting  ^hort  a 
common  head  cold,  and  when  so  employed  must  be  put  in  foive  at 
the  very  coninieneement  of  the  attack.  No  liquid  of  any  kind  is 
to  be  drunk  until  the  disorder  is  gone,  the  object  l>eing  to  avoid 
supplying  fluid  for  discharge  from  the  inflamed  mucous  membrane 
of  the  mise.  The  treatment  is  affirmc<I  to  be  less  distrt^sing  to  bear 
than  might  l>e  thought,  and  to  be  capable  of  eflecting  a  cure  in  forty- 
eight  hf)nrs.  Tn  pleurisy,  witli  serous  effusion,  feeding  the  patient 
upon  the  driest  possible  diet, and  withholding  liquids  iis  far  as  pmc- 
tieal)le,  has  in  some  cases  proved  successful  in  leading  to  an  al>sori>- 
tion  of  the  fluid.  The  restri(*tion  of  fluids  likewise  forms  a  jMUt  of 
Mr.  TuffnelFs  plan  of  treatment  of  internal  aneurisms  by  *'  jK>sition 
and  diet."  The  treatment  is  specially  advot-ated  for  aneuri^m^  of 
thi*  tliomcic  and  abflominal  aorta,  which  cannot  be  otherwise  treatwl, 
and  sevcnil  examples  of  successful  issue  have  been  jilaced  on  record. 
The  points  aimetl  at  are  to  diminish  the  volume  of  blood  and  re- 
duce the  activity  of  the  circulation,  so  that  coagulation  of  fibrin 
within  the  sac  may  1m*  favored.  Conjoined  with  a  strict  maintenanoe 
of  rest  in  the  recumlx'jit  j>osition  for  eight  or  ten  weeks,  the  daily 
diet  reeommended  for  use  consists  of  two  ounc^es  of  white  bread  with 
liutter»  and  two  ounc<^s  of  ccx^oa  or  milk,  for  breakfast ;  three  ounce* 
of  broiled  or  boiled  meat,  with  three  ounces  of  |>otatoc^  or  breftil,an»l 
four  ounces  of  wat^r  or  light  claret,  for  dinner;  and  two  ounces  of 
broad  and  butter,  with  two  ounces  of  milk  or  tea,  for  suppr: 


I 
I 


EEOULATION    OF    AMOUNT    OF    FLUIDS* 


617 


nakiDg,  altoi^ether,  ten  onnecs  of  solid  and  eigM  ounces  of  fitiidjood 
in  the  twenty-four  hours. 


w 


The  natare  of  the  foiKl  exerts  a  marked  inftuence  on  the  urine,  and 
the  effect  may  be  turned  to  useful  account  thenipeutic4illy, 

Phyiiiohjgy  teaehes  u;^  that  the  kidneys  [>erfonn  au  elitnhmtive 
office.  The  water  wliieh  they  remove  in  rt^gulatiug  t!ie  amount  of 
fluid  in  the  system  is  made  the  vehicle  for  carrying  off  8<>Hd  matter, 
eon  foisting  of  UJ^eleKs  products  of  metamor|)husis  of  the  food  and 
effete  materiols  resulting  from  the  disintegration  of  the  tissnes,  whieh 
poison  and  prmluee  death  if  allowed  to  aecnmnlate  in  the  hlnod.  As 
long  a8  the  kidneys  are  acting  hi'^ilthily,  these  matters  are  discharged 
as  fast  its  they  are  ft>rmed,  and  no  danger  of  their  utidne  retention 
within  the  btulv  is  ineurretk  Tlie  kidneys,  however,  are  liable  to 
bt^eH^me  the  seat  of  disease  of  a  diameter  to  lead  to  their  eli  mi  native 
capacity  being  interfered  witli.  Bright *s  disease  is  of  this  nature,  and 
one  mode  of  fatal  termination  in  this  affection  is  by  urBeraic  poison- 
ing— in  other  words,  by  coma  attributable  to  the  imperfect  removal 
\f  urinary  products. 

Now,  the  amount  of  urinary  matter  to  be  discharged  is  largely 
dejK^ndeut  ujKin  the  nature  of  the  IIkkL  Tlie  fats  and  carbohydrates 
throw  nn  work  upon  the  kidneys.  The  prochicts  of  their  utilizahon 
— carbonic  acid  and  water— pass  off  through  another  channeL  The 
nitrogeuons  ingesta,  on  the  otiier  hand,  its  explained  in  a  previous 
section  of  this  w^ork  [vide  p»  76),  in  great  part  undergo  metamorpho- 
sis, and  yield  their  nitrogen  to  be  carried  oif  iu  t*omhi nation  \vit!i  a 

rtion  of  their  other  elements,  under  the  form  of  urinary  pn.Klucts. 
this  way  the  kidneys  become  taxed  by  the  food.  Under  an  ordi- 
nary mixed  diet,  indeed,  the  chief  part  of  the  solid  matter  of  the 
urine  consists  of  nitrogentms  products,  and  oltservation  has  shown 
that  it  i?  to  the  nitrogenous  matter  ingt*sted  that  these  stand  related. 
Upon  the  principle,  therefore,  of  entleavoriug  to  lighten  the  work  of 
an  affected  orgjui,  it  is  rt^asouable  to  infer  that  good  may  be  done  in 
Bright*s  disease  by  arranging  the  diet  so  iis  not  to  lead  to  the  intro- 
duction of  more  nitrogenous  matter  into  the  system  than  is  absolutely 
needed,  and  this  may  be  effec^teil  by  allowing  vegetable  food  to  pre- 
jKjuderate. 

It  must  not  be  lost  sight  of  that  the  ci^eape  of  albumen  might  be 
Tought  forward  as  affording  an  argument  in  favor  of  an  extra  amount 
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of  nitrogenous  matter  being  requireil  in  order  to  compensat-e  for  the 
waste  occurring.  In  the  form  of  Hrtglit's  dbease,  however,  where 
the  greatest  impairment  of  fiiiictioiinl  eiipsirity  of  the  kidney  is  ei*- 
oountered,  viz,,  in  the  contnieted  kidney,  the  amount  of  albumeo 
escaping  ia  fretjuently  insignifit*unt,  and  sometimes,  even,  there  may 
be  none.  It  may  be  prestunably  e^^n^idered,  in  fiiet,  that  the  effect 
of  tlje  mere  lo8.s  of  idbiimeii  is  not  sr>  mui-ti  to  l>e  dn?aded  a<i  the 
danger  of  urEeniia^  which  k  constantly  impending,  and  which  h  the 
most  likely  to  be  staved  off  fi>r  a  time  by  tlie  dietetic  measures  that 
are  calculated  to  lead  to  a  limited  production  of  iirinar>^  matter  for 
discharge. 

The  reaction  of  the  urine  i^  also  suscc^ptible  i»f  being  influcnctHj  by 
the  character  of  the  fcjod,aud  tlii.s  likewise  may  W  turned  to  a«xx)unt 
therapieutically-  The  effect  of  animal  fuod  is  to  increase  the  acidity, 
whilst  that  of  vegetable  food  h  to  diminish  it,  and  even  to  produce 
alkalinity.  The  urine  of  the  dog,  like  that  of  the  carnivora  generally, 
18  strougly  acid,  but  it  may  be  rendennl  alkaline  by  a  diet  of  p(»tatoes. 
The  urine  of  the  hcrbivora,  although  acid  during  fasting,  or  during 
the  intervals  of  digestion,  tends  to  beeome  alkaline  and  to  remain  so 
for  a  certain  period  after  feetlijig.  The  onliuar)*  reaction  of  the  urine 
of  tnan — a  mixed  feeder — h  acid,  but  after  fruits  and  other  vegetable 
articles  [uirtaken  *>f  largt^ly  it  has  Ix'cn  observed  to  present  an  alka- 
line bc^havior.  Beniard  cunducteil  an  obsen^atiou  upon  himself 
Ijearing  on  this  point,  and  t>btuined  a  strongly  marked  attestation. 
His  urine,  to  start  with,  was  examinal,  and  found  to  poeises^s  its  ordi- 
nary iicid  character;  and,  moreover,  was  sutfieiently  loaded  with 
lithates  to  thmw  down  a  deposit  on  cooling.  He  began  in  tlic  mom- 
ing,  and  confined  himself  throughout  the  day  to  vegetables,  fruit, 
and  butter*  The  urine  remaine<l  aeiil  til!  night,  but  on  the  follow- 
ing morning  it  was  dwidedty  alkaline,  and  no  longer  threw  down  I  he 
litbate  deposit  that  had  l*eeu  uotice^l  Ix^fore,  He  part4>ok  at  8  A-M. 
of  c(>fft'C  and  milk  and  bread ;  and  at  noon  of  nteat,  eggs,  cheeBe,  and 
wine.  At  2  val  the  urine  was  still  alkaline,  but  at  4  p.m.  it  had 
booorae  neutmt,  and  at  6  P.M,  atnd,  in  which  state  it  afterwunfe  re- 
mained, and  again  threw  down  the  lithnte  depisit. 

r*r.  lie  nee  Jimes  pointc<l  out  that  the  effe«'t  of  the  ingestion  of  I 
without  reference  to  any  spef:ial  kind.  In  to  diminisli  for  a  time  the 
acidity  of  the  urine.  He  found,  ns  the  result  of  an  examinatioo 
conducted  at  short  intervals,  that  a  notable  fiilling  off  in  its  additj 
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idiseovemble  after  a  meal;  and  that  in  numbers  of  healthy 
persons  it  became  neutral  or  alkaline  for  two  or  three  hours  after 
brmkfiist  and  dinner.  Dr.  Benc*e  Jones  regarded  this  result  as  de- 
pendent on  the  withdrawl  of  acid  from  the  blood  into  the  stomaeh 
for  the  purpose  of  digestion,  the  blotxl  being  thereby  left  ibr  the  time 
less  capable  of  yielding  add  to  the  urine.  Dr,  Roberts*  ha.'^  diseuased 
the  subject,  and  refers  the  jihenomenon  to  tlie  effect  of  the  entnince 
of  the  newly  digested  food  into  the  bloods  He  says,  '*If,  as  is  be- 
lieved, the  ncirmal  alkalescence  of  the  bh>i>tl  is  due  to  the  preponder- 

^anee  of  alkaline  bai?es  in  all  our  ordinary  arti(?les  of  fo(Kl,  a  meal  is 
ro  tanto  a  dase  of  alkali,  and  must  necessarily,  for  a  time,  add  to 
the  alkalescence  of  the  blood;  and  as  the  kidneys  have  delegated  to 
them  the  function  of  regulating  the  reaction  of  the  blood,  the  urine 
immetliately  reflects  any  undue  addition  to,  or  subtraction  from,  the 
bhKMi*s  proper  alkalescenfx^*'  Without  detracting  from  the  validity 
of  the  exidanation  suggestetl  by  Dr.  Bcnce  Jones — for  the  abstrac- 
tion of  aeid  from  the  blood  by  the  stomacli  ma^^  help  to  produce  the 
result^ — Dr.  Robcrts^s  view  is  in  hurmony  witli  the  eireumstance, 
that  the  effe^jt  of  food  in  the  way  mentioned  is  most  strikingly  appar- 
ent in  the  vegetal >le-fec^der,  where  the  saline  matter  ingested  has  the 
greatest  capacity  for  giving  alkalescence.  In  the  rabbit,  for  instance, 
the  urine,  which   is  ai'id  and  clear  during  fasting,  becomes,  as  aa 

^everyday  ot*currence,  o[>at|ue  and  milky  after  the  ingestion  of  food, 
consequence  of  the  deposit  imi  of  earthy  phosphate^s  resulting  from 
le  markcfl  degree  of  alkalescence  aci:inircfL 
From  what  has  ]vrec*ciU*rl,  it  is  seen  that  an  excess  of  acidity  and 
of  solid  matter  may  be  refluci*d  by  means  of  a  prepondcnince  of 
vegetable  (iyiA  in  the  diet,  Witli  tho«e  suffering  from  the  lit  hie  acid 
diathesis^^ — those  in  whom  the  urine  may  throw  down  rent  saiul,  or 
simply  be  unduly  loaded  and  aeid— a  most  iKmefii-ial  effwt  may  be 
prod  need  by  arranging  the  diet  so  that  a  limited  allowance  only  of 
animal  tiMKl  is  amsumcxl,  and  that  succulent  vegetables  and  fruits, 

^with  the  light  wines,  as  claret,  h<:M*k,  d^c,  ol*tain  a  c<mspicuous  place. 

)n  the  other  hand,  where  there  is  a  tendency  to  alkalinity  and  the 

deposition  of  the  earthy  phosphates,  exactly  the   opfKisite   course 

should  l>c  ailopted;  but  it  must  Ir'  remarked  that  the  sfinie  degree  of 

success  is  not  always  in  this  case  to  be  ohtained  ;  and,  where  the 
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urine  is  alkaline  from  the  presence  of  ammonia,  no  decided  effect 
must  be  looked  for. 


I  have  hitherto  been  speaking  of  the  therapeutic  application  rf 

dietetics  through  itifloences  exerted  ui>on  tlie  sy.steni,  and  have  ^howu 
that  varioiiH  morbid  oonditions  are  capable  of  being  beneficially  af- 
ii'eted  by  appropriately  regulating  the  nature  of  the  food  tH>n&umed. 
I  will  pa?9  DOW  to  the  eousi deration  of  the  application  of  dietetics  to 
the  treatment  of  diseased  anil  disordered  eonditiijns  of  the  dig:estive 
organs,  and,  here,  dealing  with  the  immefliate  recMproeky  that  is  ol>- 
served  to  ejcist,  the  character  of  the  f*x>d  forms  an  all-important 
matter  in  the  management  of  the  case;  indefxl,  it  is  not  too  much  to 
say,  that  there  is  usual ly  more  to  be  done  by  pro[>er  dieting  than  by 
the  agency  of  drugs  ;  and,  without  some  attention  to  dietetics,  drugs 
will  rarely  be  found  to  prove  efficacious  in  affording  relief 

It  is  as  organs  in  the  exercise  of  their  functional  cajiucity  that  the 
digestive  organs  are  brought  into  n^latiou  with  foml ;  and  it  may  be 
remarked,  as  a  preliminary  pcjint  of  considenitionj  that,  be!?ides  the 
absolute  character  of  the  focxl,  there  are  conditions  of  a  collateral 
nature  conuet^terl  with  its  ingestion  which  exert  their  influence  for 
good  or  evil  and  demand  attention.  In  the  firj^t  plaee^  much  depends 
upon  the  state  in  which  the  fixMl  rciiche?^  the  stomach.  Thorough 
niasti(]:ation  affords  great  assistance  to  the  |)erformance  of  digestion, 
and  derangement  of  the  digestive  system  is  not  unfrequently  attrib- 
utable to  t!ie  fomi  being  swallowed  in  an  impcrft»ctly  masticated 
f^tate*  The  dental  art  may  here  prove  of  incalculable  service,  and 
eometimes  it  may  Ik?  found  advisable  to  recommend  that  the  fmxl 
should  be  finely  minced  before  being  eaten — an  operation  which  may 
be  most  ciiiH'tually  acldeved  Ijy  liaving  retuiurse  to  the  aid  of  a 
miiu'ing  apparatus,  and  small  mincing  machi ut:^^  have  been  spe«*ially 
constructed  for  the  purpose.  Taking  the  foo<l  at  regular  periucU  al$(» 
tends  to  promote  the  orderly  working  of  tlic  digestive  organs,  nnd 
where  dcriHigemeut  Iiils  to  be  rcetified,  should  l>e  ^irefully  attende<l 
tcK  Tlic  amount  of  food  that  can  lje  taken  at  a  time  j^hoald  form 
the  guide  for  regulating  the  frequency  of  taking  it.  The  smaller 
the  amount  toleratctl  at  ouce,  tlie  more  frequent  sliouid  be  its  admui- 
istnitioo.  An  interval  of  more  than  four  or  fi%^e  hours'  duration  be- 
tween the  meals  is  to  Ije  avoidefl.  It  act^  iktuiciousIv  in  mortt  ways 
than  oue.     By  inducing  an  exliausted  state  of  the  system,  ii  diniio^ 
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ish^  the  energy  of  the  digestive  organs,  and,  whilst  having  this  ef- 
t,  it  at  the  saoie  tinae  calls  for  the  exercise  of  increased  energy,  on 
count  of  the  larger  amount  of  food  whirh  requires  to  be  taken  at 
ph  meiil,  as  a  catu[K^nsaiion  for  the  duration  of  the  intt*rval  tlint 
Eipsed.     It  is  with  diges^tlon  as  liith  other  kinds  of  work:  the 
of  allowing  it  to  be  leisurely  arcoinjilisiie<l,  as  by  talking  nitxlfv 
rate-sized  meals  at  inier%^als  of  nioilerate  duration,  instead  of  crowd- 
ing it  into  limited  periods,  as  by  taking  larger  meals  with  intervals 
of  longer  duration,  is  to  render  it  more  easily  f>erformcKl. 

In  giving  attention  now  to  the  kind  of  food  best  adapt^nj  for  em- 
ployment In  different  disoixleretl  states  tyf  the  alimentary  eanal,  the 
rational  course  will  be  to  take  the  influence  exertetl  by  the  various 
lups  of  alimentary  articles  as  affording  a  guiding  principle  of  ae- 
on. 

The  office?  of  the  stomach  is  to  dissolve  nitrogenous  matter,  and 
as  animal  food  Is  ehameterized  by  a  prepontl crating  amount  of  such 
matter,  it  s[>eeiatly  tiixes  tlie  powers  of  the  organ  in  question,    Pcai*, 
beans^  and  other  leguminous  seeds,  are,  amongst  vegetable  articles, 
ne  ricliest  in  nitrogenous  matter,  ajid  hence,  as  common  ex|K?rienee 
slifies,  prove  more  trying  than  other  vegetable  products  to  gastric 
tion. 
b    In  febrile,  acute  inflammatory,  and  other  conditions  w^here  an  ab- 
isencc  of  digestive  j>owcr  prevails,  it  is  not  only  useless  to  intriMlnce 
fotxl  of  the  nature  almve  referred  to  into  the  stomaeli,  but  absolutely 
eroicious,  as,  fmm  its  remaining  undigested,  it  can  only  prove  a 
^source  of  irritjitiou  and  disturl)ance.     Whatever  is  given  should  be 
susceptible  of  passing  on  without  re^iuiri ng  the  exercise  of  functional 
activity  on  the  part  of  the  stomach.     Hence  the  food  in  such  eases 
ghould   be   ciuifined   to  such  articles  as  beef  tea;  mutton,  veal,  or 
chicken  broth  ]  whey  ;  ealTs  foot  and  other  kinds  of  jelly  ;  arrow- 
root and  such  like  farinacef:»us  articles;  barlcy-watt^r ;  rice  mucilage; 
gum-water;  fruit  jelly ;  and  the  juice  of  fruits,  as  lemons,  oranges, 
&e.,  made  into  drinks,     BesidciS  its  objeetionable  nature  as  concerns 
the  stomach,  it  may  l»e  presiime*!  that,  if  nitrogenous  food  were  di- 
^Hested  and  absorbed,  it  would  be  ciileulated  afterwards  to  prove  ob- 
^Bloxious  to  the  system,  on   account  of  the   prcKlnets  it  gives  rise  to 
^fcreating  the  demand  tliey  do  for  the  performance  of  glandular  elirai- 
^Bative   work.      With  articles  of  the   carbohydrate  group,  on  the 
other  handj  no   such    ghindnlar  work   is   called    into   requisition. 
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Where  a  little  latitude  m  allowable,  the  employracnt  of  milk,  and 
of  eggs  in  a  flanl  form,  may  be  sanctioned.  Bread  jelly,  which  is 
made  by  teteephig  bread  in  boiling  water  and  passing  through  a 
sieve  whilst  still  hot,  is  also  an  article  that  may  be  iLsed  under 
similar  circumstances,  either  aione  or  lioiled  with  milk.  From  this, 
an  the  circimistanoc^  permit,  an  advance  may  be  made  to  solid  i^nb- 
staooes  which  do  not  throw  much  work  on  the  stomach,  such  as 
rice,  sago,  tapioca,  bread  and  custard  puddings,  and  stale  bread  or 
toaist  sopped-  Next  may  be  allowed  fi^h ;  and  the  varieties  to  select 
are  whiting,  sole,  flounder,  or  plaice,  which  should  be  boiled  or 
broiled,  and  not  fried.  Whiting,  of  all  fisih,  is  that  which  proves 
the  lightest  to  the  stomach.  As  power  becomes  restoreil,  calves* 
feet,  chicken,  game,  and  butcher's  meat — mutton  to  bc^n  with — 
may  be  perniitted  to  follow.  The  exciting  action  of  animal  food 
upon  the  system  of  the  invalid  is  exemplified  by  its  liability  to  oc- 
casion a  rela|>3e  in  cases  of  rheumatic  fever  when  administei'cd  at 
too  early  a  jjeriod  in  convalescence, 

I  have  been  referring  to  the  appropriate  food  to  be  made  use  of 
where  defective  digcj^tive  p)wer  dej>endj^  upon  the  general  state; 
but  cajiei*  are  fret|uently  pre?^iiting  themselves  where  the  source  of 
defect  primarily  belongs  to  the  stomach,  and  equal  care  is  required 
In  adapting  the  fcKM:!  to  the  amount  of  [wwer  that  exists. 

It  may  be  a«lvlsable,  in  some  cases,  t**  refrain  altogether  for  a 
time  from  introducing  any  kind  of  food  into  the  stomach,  and  here 
recourse  s^hciukl  be  hud  to  the  employment  of  eneraata,  consisting  of 
articles  fittf<l  in  undergo  aljsorption  into  the  bloodvessels.  Amongst 
these,  in  the  foremost  rank  as  a  desimble  agent  for  use  in  sucii 
cases,  is  a  preparation  tliat  has  lieen  made  at  my  suggestion  by 
Messrs.  Darby  &  Gosden,  of  140  Leadenhall  Street,  Loudon,  and 
callefl  **  Fluid  Meat/'  It  constitutes  meat  that  has  been  reilucetl  l4> 
a  Huid  state  by  artificial  digestion  ;  and,  representing,  m  it  does,  i 
prmlnct  nf  digestion,  it  furnislu^  a  material  in  identically  the  same 
favorable  state  for  afeorption  as  that  which  naturally  pai^ses  on  from 
the  Btomacb.  It  may  be  mixed  with  sugar  and  thickened  ¥rith 
mucilage  of  starch  or  arrowroot;  and,  if  necessazji  a  little  brandy 
may  be  added.  In  the  ahsenw  of  this,  the  usual  agents  employed 
as  nutritive  enemata  are  conwnt rated  beef  tea,  eggs,  and  milk. 

In  cases  of  ulcer  of  the  stomach,  acute  gastric  catarrh,  and  vomit* 
ing,  wlictlicr  from  these  or  from  some  other  cause,  the  food  niut^  hn 
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selected  from  that  which  is  nutritioim,  and  which,  at  the  same  time, 
taxes  lea^t  the  digestive  power's.  Milk — and  this  is  often  better 
borne  iifter  boiTi*^  b>iled — milk  and  lime-water,  or  milk  and  s<xla- 
water,  will  frequently  be  found  to  Im  tolerated  svljen  fitlier  articles 
excite  irritation  and  are  returned.  Sometimes  the  milk  may  be  ad- 
van  tageoiii^ly  mixed  With  isinjt^bvsSj  arrownxjl,  ground  rice,  or  biseuit 
powder.  The  addition  of  agents  like  the  three  last-named  articles 
increases  the  consistence  and  improves  the  alimentary  value  of  the 
fixKJ.  They  at  the  same  time,  by  virtue  of  their  presence,  lessen 
the  cohesiveness  of  the  mass  which  is  formed  by  the  proce?^  of  curd- 
ling which  the  milk  undergoes  on  arriving  in  the  stomael*. 

Where  chronic  impairment  of  power  exists,  as  in  ordinary  dys- 
pepsia, the  patient  must  Vie  guided  by  what  it  is  found  fn^rn  experi- 
ence will  agree.  Whilst  avijiding  tliat  which  is  known  to  Ijc  of  an 
indigestible  nature,  and  whatever,  through  idiosyncrasy,  may  happen 
in  particular  instances  to  upset  the  stomach,  the  maxim  of  manage- 
ment should  be  to  keep  the  diet  as  closely  to  what  is  natnriil  as  the 
ci  rcn  ras tances  of  the  case  will  perm  i  t .  Freq  ueii  tl  y ,  beeau  se  a  person 
is  suffering  from  dyspepsia,  he  is  rewm mended  to  leave  off  this  and 
that  article,  and  may,  perha})s,  sm>n  be  reduced  to  taking  exclusively, 
or  almost  exclusively,  linuid  fmnL  8uch  in  it>M:4f  is  sufficient  to 
lower  the  already  weak  power  of  the  stomach.  The  organ,  getting 
no  employment,  becomes  weaker  and  weaker,  and  is  also  prejudicially 
influenced  by  the  defectively  nourislied  state  of  the  system.  The 
aim  of  the  physician  in  these  cases  should  be :  rather  to  look  to  mis- 
ing  by  appropriate  treatment  the  dig(^tive  capacity  to  the  level  of 
digesting  light  but  ordinary  food,  than  to  reducing  the  food  to  a  low 
standard  of  power.  The  food  for  the  dyspeptic  cannot  be  too  sijnple 
or  too  plainly  dressed.  Of  meats,  mutton  is  almost  invariably  found 
to  be  the  most  suitable,  and  will  often  sit  lightly  on  the  stomach 
when  even  beef  lies  heavily.  Chicken  and  game  are  allowable,  also 
white  fish  {boiled  or  broiled),  as  whiting,  sole,  t%c.  (but  not  cod). 
Stale  bread  and  dry  toast,  floury  potatoes,  rice,  and  the  various  far- 
inaceous articles,  form  the  kind  of  food  derived  from  the  vegetable 
kingdom  to  be  selected. 

The  fatty  constituents  of  trnxi  pass  through  the  stonuicli  to  undergo 
emulsitication  or  preparation  for  aljfsorptiou  in  the  small  intestine, 
lf\''hen  fats  are  in  a  |>erfectly  fresh  state,  and  unless  taken  in  excess^ 
they  pass  on  without  giving  signs  of  producing  any  effect  upon  the 
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imvAi  umL'^s  iJH3  uii^fi*ii%  v.   [Mj\vt;r  is  strong,      i/JMi«s  tjunsifeiing:  oi 
It*?,  Ac,  cooked  a  second  time,  are  similarly  iiii.suited  for  tbe  dys-    ■ 
tic,  on  accxiiuit  of  the  cffbct  of  the  jtrnlongcd  e:c{M:»sure  to  hciit  tlmt 

I 


stomach.  If  taken  in  excess,  however,  they  are  apt  to  excite 
and  sickness,  and  alt^  sul3sequent]y,  fix»m  their  influence  in  the 
towels,  diarrlirea.  From  their  proneness  to  undergo  change,  and  to 
gi%^c  rise  to  the  production  of  volatile  fatty  acids,  tlicy  are  likewise 
liable,  under  certain  circumstances,  to  excite  derangenient»  When 
delayed,  for  instance,  for  a  long  time  in  the  stomach,  tins  change 
becomes  indiietKl,  and  acrid  eructations,  with  a  Inirning  sensation  in 
the  stomach  and  throat — phenomena  constituting  heartburn — are  apt 
to  follow.  If  the  fat  hw^  been  exposi^d  to  a  strong  ht^t  ln^fore  being 
consumed,  it  is  already  partially  dei*om|.K>8ed,  and  now  with  great 
facility  leads  to  the  gastric  trouble  that  has  been  referred  to*  It  is 
for  thii5  reason  that  anything  containing  fatty  matter  which  has  been 
baked,  as  pastry,  ttc,  and  fried  articles,  prove  obnoxious  to  the 
stomach  unless  the  digestive  p<iwer  is  strong.  Dishes  consisting  of 
meats, 
fiepti 

has  ixt'iirred.  Apart  fr(»m  ex|)osure  to  hciit,  butter,  or  any  other 
fatty  article  that  has  undergone  change — turned  rancid,  as  it  k 
terme<l — by  keeping,  is  also  particularly  prone  to  upset  the  sloniiich 
and  occasion  heartburn.  It  is  nnnecci^.sary,  therefore,  to  say,  that 
fatty  matter  in  the  least  degree  rancid  should  be  scrupulously  avoided 
by  the  dyspeptic. 

As  witli  fatty  matter,  the  principle**  of  the  carl  >oh  yd  rate  group  are 
not  digestetl  in  the  stomach.  Similarly,  also,  they  are  liable  to 
undergo  clumge,  during  their  sojourn  in  the  organ,  tliat  may  pmve 
tlie  source  of  discorufort.  Stareliy  and  saccharine  matters,  in  certain 
states  of  the  stomach,  seem  to  Iw  transformc<l  into  lactic  acid  lo  sueh 
an  extent  as  to  give  a  highly  preternatural  acidity  to  its  cxjtitrntfi. 
Acid  eructations  that  may  set  the  teeth  tm  edge  are  apt  to  tKvur;  and, 
as  thougli  the  acid  diffused  iti^elf  along  tlie  mucous  tiiict,  a  eunstantly 
sour  taste  is  often  experienced  in  the  mouth.  Sweet  things  are  more 
likely  than  starchy  to  give  rise  to  acidity.  Amongst  the  latter,  oat- 
meal and  potatwsset*m  the  most,  and  rice  the  least,  dispitsiii  to  prDVU 
obnoxious. 

A  result  not  nnfrequently  arising  from  impaired  digestion  16  tlie 
production  of  an  inordinate  quantity  of  gius  and  its  accumulation,  ^i 
a.s  to  give  rise  to  an  inconvenient  distension  of  the  stomach  and 
Iwwcls.  A'egetable  frMxl,  it  is  found,  is  more  apt  to  create  flatulence 
than  animal,  and  articles  belonging  to  the  cabbage  tribe  are  particit- 


I 


h. 


POOD    FOR    DISORDERED    STATES    OF    INTESTINAL    CANAL*     525 


rly  to  be  regarfled  as  ol>jectionabIe  by  those  who  have  a  tendency 
to  this  form  of  derangement. 


I 


Pth 
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Coinrnon  observation  miffices  to  show  that  the  bowok  are  suscepti- 
ile  of  being  in  a  marked  manner  influenced  by  different  kindfs  of 
food :  diarrhoea,  eonstipatioii,  flatnlt'oc<!,  and  eolic,  constituting  the 
effects  by  which  tlie  inflneiii'C  h  betrayed. 

In  the  healthy  state  no  partieidar  effect  is  observed  to  be  produced 
by  ordinary  animal  food  ;  but,  as  previously  stated,  the  inge^^tion  of  a 
large  ijuantity  of  fat  is  apt,  not  only  to  deiunge  the  stomach,  but  like- 
wise the  bowels  J  and  thus  to  produce  diarrha^a. 

The  tendency  of  eggs  is  well  known  to  very  decidedly  favor  ca%- 
tiveness. 

The  alimentary  products  derived  from  the  farinaeeons  seeds,  and 
also  othiT  (Irieil  farinaeeons  articles,  are  more  easily  bijrne  by  the 
bowels  than  any  otlier  kind  of  fomb  Tfiey  pass  with  ease  through 
the  whole  digestive  tract,  but,  whilst  their  freedom  from  exciting 
action  renders  their  employment  advantageous  in  irritable  staters  of 

e  canal,  they  fail  to  supply  the  stimulus  that  is  needed  to  keep 
;he  bowels  adequately  movetl  where  a  sluggit:h  dispusitii^n  exists. 

Succulent  vegetable  foml,  on  the  other  hand,  whether  consisting 
if  fruit  or  vegetabk^,  has  the  effect  of  encouraging  alvine  evacua- 
'tions,  and  tliereby  of  promoting  a  free  state  of  the  intestinal  eanal. 
A  libend  employ niciit  of  iiuHl  of  tliis  kind  is  thus  indicated  where  a 
tive  habit  prevails;  and  it  is  not  unfrequeutly  found  that,  by  par- 
taking to  a  special  extent  of  fruit,  particularly  in  the  early  part  of 
the  day,  persons  otherwise  troubled  with  cotjstipation  may  succeed 
in  procuring  a  proper  activity  of  the  l>owels.  Carrietl  too  far,  an 
actual  state  of  looseness  may  be  established  ;  and,  from  the  excited 
muBculnr  action  biTHight  about,  gri[)ing  or  colicky  pains  may  also  be 
inductHl.  As  an  extensive  use  of  succulent  vegetable  food  is  indi- 
ted in  cases  of  costivcness,  so  it  is  coutraindicatal  where  a  tendency 
to  looseness  prevails.  With  scmie  per^1>us  it  very  esusily  occasions 
col ie  and  d i a r r I u ea  ;  and  it  is  wc  11  k n o w n  ho w  read i ly ,  e ve u  w i 1 1  \ out 
such  a  tendenevj  fruit  in  an  uurii>e  or  overripe  state  gives  rise  to 
these  phenomena. 

The  leguminous  seeds,  peas  and  beans,  &c.,  and  the  products  de- 
rived from  the  cabbage  tribe,  seem  to  be  the  most  prone  of  all  ali- 
mentary articles  to  give  rise  to  intestinal  flatulence. 
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A  cHeMic  measure  that  has  long  met  with  extensive  employment 

for  reiiitcring  assistance  in  overcoming  habitual  constipation  is  the 
n^  of  hrown  instead  of  white  breiid.  Tlie  particles  of  bran  con- 
tained ill  it,  l>etng  of  an  indigestible,  nature,  produce  a  certain 
amount  of  mechanical  irritation,  which  is  often  found  to  supply  the 
requisite  8timulu^^  to  gland uhir  and  nuii^tnilar  action  to  c^jrrcf't  the 
effects  of  a  sluggish  inte-stine  where  the  want  of  activity  is  not  very 

In  dys^entery,  and  other  forms  of  ulcerative  disea^  of  the  int*^ 
tine,  scrupulous  attention  requires  to  be  paid  to  diet.  The  object  to 
be  held  in  view  is  to  keep  the  intestine  in  as  tranquil  a  state  as  prac- 
ticable. The  food  should  consist  of  articles  which  are  known  to 
exert  the  least  stimulant  and  irritant  action  on  the  mucoasi  mem- 
brane and  muscular  tibres,  and  those  which  best  meet  the  demand 
in  question  are  sneh  as  milk;  isinglass;  and  the  various  fariuaeeou$ 
products,  amount  whicli  rice  is  ]>re-emiuently  valuable.  Next  to 
these  come  eggs;  white  tish,  particularly  whiting  and  sole  ;  white- 
fleshed  poultry;  fr^h  game;  and  fresli  meat — mutton  in  pR*ference 
to  all  other  kinds.  Salted  and  dried  meats  are  higlily  objectionable. 
Their  jRTnieious  effect,  is  quickly  felt,  and  apparently  arLscs  from 
their  difficult  digi^stibility  in  the  stomach,  leading  to  an  undue  ex- 
citement of  the  circulation  throughout  the  alimentary  canal.  Fruits 
and  succulent  vegetables,  witli  the  exception  of  a  floury  potato,  which 
is  oJlen  easily  borne^  should  be  strictly  shunueti 
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PANADA. 

Take  the  white  jmrt  of  the  breast  and  wmgs^  freed  from  skin, 
of  cither  roasteil  or  boiled  eliicken  ;  or  the  iimler  side  of  cold  sir- 
loin of  roast<Hl  beef;  or  cold  roa:?tt*il  le^  of  niiittouj  and  ponnd  in  a 
mortar  with  an  equal  quantity  of  stale  bread.     Add  eitlier  tlie  water 

which  the  chicken  hna  been  Ixjikd,  or  beef  tea,  until  tlie  whole 
ibrnis  a  fluid  p;i.ste,  and  then  boil  for  ten  minutes,  stirring  all  the 
time. 

BEEF  TEA. 


Mince  finely  one  pound  of  lean  beef,  and  pour  iqion  it,  in  a  pre- 
serve jar,  or  (jther  suitable  vessel,  one  pint  of  cijld  water,  8tir,  and 
allow  the  two  to  stand  flir  alxiut  an  hour,  tiiat  the  goodness  of  the 
meat  may  l>e  disnilved  out.  Next,  stand  the  preserve  jar  or  other 
vesHel  in  a  saucepan  of  water,  and  place  the  saucepan  over  the  fire 
or  a  gas-stove,  and  allow  the  water  in  it  to  gently  Ijoil  for  an  hour. 
Remove  the  jar,  and  |M:nir  its  ajutent^  ou  to  a  strainer.  The  beef 
tea  which  runs  through  contains  a  quantity  of  fine  sediment,  which 
U  to  be  drunk  with  the  liquid,  after  l>eing  flavored  with  salt  at  dis- 

Icsretion,  The  jar  or  other  vessel  in  which  the  beef  tea  is  made  may 
be  introduced  into  an  ordinary  oven  for  an  hour,  instead  of  being 
jWirrounded  by  the  water  in  the  saucepan, 
.  Beef  teaj  thus  prepared,  rt^pmseuts  a  highly  nutritive  and  restora- 
Bve  liquid,  with  an  agreeable,  rich,  meaty  flavor.  It  is  a  common 
practice,  however,  amongst  cooks,  to  make  it  by  putting  it  into 
a  saucepan  and  subjecting  it  to  prolonged  l>*jiling  or  simmering 
over  the  fii^;  but  the  product  then  yielded  c*>nstitute8  in  rcidity  a 
I  soup  or  broth  instead  of  a  tea.  The  prolonged  boiling  leads  to  the 
extraction  of  gelatin,  and  the  liquid  gelatinizes  on  cooling  (which  is 
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not  the  case  when  prepared  as  above  directed),  but,  at  the  game  time, 
the  alhumiiious  matter  becfmie*;  coiideni^ccl  and  agglomerated  in  such 
a  manner  as  to  pub.^eqiiently  form  a  part  of  the  solid  rejected  residue. 
The  liquid  also  loses  in  flavor  and  iuvi^oniting  power.  All  that  h 
wanted  is  that  the  cold  infusion  should  l>e  heated  to  about  ITO** 
Fahr.  This  just  suffices  to  coagulate  the  albumen  and  coloring 
matter,  and  thus  deprive  the  product  of  its  character  of  rawness. 


The  difficulty  is  often  ex[»eriencc<]  of  getting  beef  tea  made  in  the 
kitchen  in  a  careful  and  proper  manner ;  and  to  render  the  patient, 
as  far  as  this  Is  concernc<l,  independent  of  the  cook,  Messrs.  Darhy 
&  Gosden,  of  140  Lcadenhall  Street^  London,  have  arranged,  at  my 
suggestion,  a  t;H>ntrivance  for  conducting  the  process  without  the 
aid  of  fire  or  lamp,  In  the  sick-^'hamber  or  anyvvhiTC  that  may  be 
desired.  Tlie  oontrivanoe  consists  of  the  Norwegian  box  or  "  nest," 
referred  to  at  page  490,  and  a  double  tin  case  provided  with  a  snit- 
ablc-siztxl  central  space  for  receiving  the  vessel  containing  the  article 
to  be  cooked.  The  tin  appliance  is  removed  from  the  box  and  sent 
into  the  kitchen  for  the  outside  chamber  to  be  filled  with  water, 
which  is  then  to  be  made  to  boil  over  a  gas-stove  or  tire.  The  boiling 
water  thus  provided  furnishes  the  hejit  which  is  subsequently  re- 
quired. The  a|>pai*atus,  with  its  store  of  he«t,  is  carried  back  and 
dejHisitcd  in  tlic  nou-coudurting  lx)x,  and  the  veiisel  containing  the 
article  to  be  cooked  is  phiec«d  in  the  antral  ehamlxT.  The  lid  of 
the  box  IxMng  closed,  the  heat  is  retained  and  ccTnimnnimtcil  to  the 
contents  of  the  central  chamber.  About  an  hour  suffic'cs  fi»r  cooking 
a  pint  of  bref  tea,  but  tlic  lieef  tea  may  he  retaincKl  in  the  ap|ianitu> 
as  long  as  may  be  desired — for  several  hours  or  all  night  if  neco^ 
sary — an<l  will  kc^ep  hot  all  the  while.  Other  articles,  as  a  choj>, 
pigcx)n,  etc.,  may  l>e  likewise  conked  by  the  store  of  heat  contained 
in  tho  Ixiiling  water ;  and  there  is  this  advantage  in  the  use  of  tte 
ajipuratus,  that,  after  sufficient  time  has  Ix^^n  allowed  for  the  pnxxH* 
of  cooking,  it  does  not  signily  whether  the  food  is  eaten  at  once  or 
not  for  several  hours :  it  is  always  hot  and  ready  whenever  it  nmy 
happen  to  be  required. 

The  appamtUH  is  also  susceptible  of  being  turned  to  accc*uiit  for 
preserving  a  moderate  store  of  ic^»  in  the  apartment  of  a  sick  per&oii. 
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BAVORY  BEEF  TEA* 

Take  three  pounds  of  lean  beef  chopped  up  finely ;  three  leeks ; 
one  onion  with  six  cloves  stuck  into  itj  one  small  carrot  j  a  little 
celery  seed;  a  Hnwll  hunch  of  herbs,  consisting  of  thyme,  nnirjoram 
and  parsley;  one  tca.s|>oonful  of  salt;  half  a  teacupfyl  of  mush  room 
ketchup;  anil  three  pint^  of  water.  Prepare  according  to  the  direo- 
tions  already  furnisheih 


LIEBIG  S    BEEF   TEA. 

Take  half  a  pound  of  raw  lean  beef  (chicken  or  any  other  meat 
may  t)e  similarly  used)  and  mince  it  finely.  Poor  on  to  it,  in  a  gla.s3 
or  any  kind  nf  earthenware  ve-sselj  three-«iuarter8  of  a  pint  of  water 
to  wliich  has?  been  added  four  drops  of  muriatic  acid,  and  about  half 
a  saltspoonful  of  salt.  Stir  well  together,  and  allow  it  to  8tand  for 
an  hour.  Strain  through  a  hair  sievT*  and  rinse  the  residue  with  a 
quarter  of  a  pint  of  water.  Tlie  liquid  thu.s  oht^iined  contains  tlie 
juice  of  the  meat  with  tlie  albumen  in  an  uneoagulateil  state,  and 
syntouin,  or  mnsele  fibrin,  which  has  been  dij^solvcHl  by  the  agency 
of  the  acid.  It  18  to  Ije  takr^u  cold,  nr,  if  warmed,  must  not  be 
heated  beyond  120°  Fahr,  It  will  be  observed  that  no  CQoking  ia 
here  employe^!,  and,  althcmgli  much  richer  in  nutritive  material  and 
more  invigorating  than  ordinary  Ijeef  tea,  the  raw-meat  ctjlor,  ,^mell, 

I  and  ta«te  that  it  possesses  sometimes  eaui?e  it  to  be  objected  to, 
W  niK  KEN,    VEAI.,    OR    MUTTON    TEA, 

'     To  be  pre|)arcd  like  beef  tea,  f^uljstituting  either  of  tlic  meats 
referred  to. 

If  broths  instead  of  a  tea  are  required^  boil  the  article  in  a  sauoe- 
}>an  for  two  hours  and  strain. 

Pearl  barley,  rice,  vermicelli,  or  semolina,  may  sometiraes  be  ad- 
vaatageously  added  to  give  increased  nourishing  pow^r. 

The  flcs^hy  part  of  the  knuckle  of  veal  is  the  best  for  veal  broth* 
For  chicken  broth  the  bones  shnuld  be  iLscd  as  well  as  the  fleshy. 
and  all  chopped  up.     The  feet  strongly  add  to  the  ehameteristic 
flavor, 

LIEBIO'S   EXTRACrrCTM   CARNI». 

This  article  is  largely  sold,  and,  from  tlie  prestige  aflbrdetl  by  it* 

34 
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inventor^s  name,  has  obtained  a  world-wide  notoriety.  Its  true  po- 
sition, as  I  pointed  out  in  my  work  on  *^  Dige^^tion,  itj??  Di^^jnlers  and 
their  Treatment/'  in  1867,  i:^  scarcely  that  of  an  article  of  nutrition, 
and  tliis  is  now  beginning  to  be  generally  recognized.  The  faet  that 
from  thirty-four  pounds  of  meat  only  one  pound  of  extraet,  as  ^stated 
liy  Liebig,  is  obtained,  sfmws  how  eompletely  tlie  substance  of  the 
meat  which  coastitutetj  its  real  nutritive  portion  must  Ije  excluded. 
The  article,  indeed,  is  free  from  albumen,  gelatin^  and  fat,  and  may 
be  said  to  comprise  the  j=alines  of  the  meat,  with  various  extractiv^e 
principles,  a  considerable  portion  of  wiiich,  doubth?ss,  consists  of 
products  in  a  state  of  retnigrade  metainorpliosis  and  of  no  use  h» 
nutritive  agents.  If  not  truly  of  alimentary  value,  the  preparation 
nevertheless  apjx'ars  to  possess  stiinulant  and  restorative  properties 
which  render  it  useful  in  exhausted  states  of  the  system.  It  may 
be  given  in  extreme  eases  in  lYimhinatron  with  wine.  &^ing  rich  in 
the  rttivoring  matter  (termed  osmazome)  of  meat,  it  is  often  used  for 
imparting  additional  flavor  to  soups, 

FLUTD   MEAT. 

This  article  forms  a  complete  representative  of  lean  meat.  Aetiug 
upon  my  snggestion,  Messrs,  Darliy  &  Gosden,  of  140  Leadenhall 
Street ♦  underto^ik  its  preparation,  and  since  1867^  when  it  was  first 
intrixluced,  it  has  steadily  advanced  in  public  favor.  It  consiat^ 
of  mwit  which  has  been  liqneficMi  by  artificial  digestion,  and,  there- 
fore, mit  only  includes  all  the  element*^  of  the  meat,  but  contains  them 
in  the  same  state  as  they  are  naturally  phie^xl  by  tlie  stomach — ^ihat 
is,  in  a  fit  state  for  absorption,  without  re*]uiriug  any  further  aid  from 
digcstioiu  It  resembles  in  cliaractcr  a  fluid  extract,  and  is  used  in 
various  ways,  cither  alone  or  in  CMmbinatlriu  with  otlier  articles  of 
food. 

Fr«nn  the  pnijK?rtics  it  po'^st^scs  as  a  prtMluct  i»f  artiBeial  dige^ion, 
it  may  be  spoken  of  iis  tbrming  exactly  what  is  wanted  wlicrt*  re- 
oom*se  requires  to  be  had  to  tlie  em[jloyment  of  nutrient  euernmta. 
Usetl  for  this  purjwse,  two  tablesiXM)nfuls,  which  abcait  corresjioiKl 
with  a  quarter  of  a  |M>nnd  of  meat,  may  l)e  ruixtni  with  two  onni^i 
of  wliitc  sugar,  and  disholved  in  six  ounces  of  mucilage  of  starch  or 
arrow  riK^t, 
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yCER   AND   S(3LTD   EXTRAC^TS   OF    MEAT,   ANI>    MEAT   LOZENGES, 

These  arc  sold  at  various  ei?tablislniient8.  Tljey  may  bf  obtained, 
as  well  as  a  luniibur  of  other  articles  for  the  ^sk-k-room,  at  Mr.  Van 
Abbott's  speeial  dietetic  depot  ior  the  invalifl,  No.  5  Prince'e  Streetj 
Cavendish  S4|uarej  London ;  and  of  Mossi*s.  Brand  &  Co.,  at  No.  11 
Little  Stanhope  Street^  Hertford  Street,  Slay  fair.  Brand's  ^^K-^sence 
bf  Beef"  has  obtained  a  high  reputation,  and  is  vi^ry  extensively 
"employed. 

MILK   AND   SUET. 

Boil  one  on  nee  of  finely-eboppod  suet  witli  a  quarter  of  a  pint  of 
water  for  ten  minutes,  and  prc»ss  throu^^h  linen  or  flannel.  Then 
add  one  draclini  of  IjruistHl  einnauion,  one  onnee  of  sugar,  and  three 
quarters  of  a  pint  of  milk.  Boil  again  for  ten  minutes,  and  straio. 
wiueglassful  to  a  quarter  of  a  pint  forms  the  tjuantity  to  be  taken 
it  a  time.  It  ^institutes  a  highly  nutritive  and  fattening  artiete, 
but  if  given  in  excess  is  apt  to  derange  the  alimentary  canal,  and 
occasion  diarrhtea. 


I  FLOITR   AND    MILK. 

'  Fill  a  small  basin  with  flour  and  tie  it  over  with  a  eloth,  or,  if 
preferrefl,  simply  tie  the  flour  up  tightly  in  a  cloth.  Immerse  it  in 
a  saucepan  of  water,  and  boil  shiwly  for  ten  or  twelve  hours.  The 
flour  l)e(.*omes  agglomerated  into  a  hard  mai?8,  and  is  only  wetted  <*ti 
the  surface.  After  drying,  add  one  grated  tables|KK>nful  to  a  pint 
Elf  milk,  and   boil.     A   nourishing  and   useful   article  of  food   for 

'irritable  statt«  of  tlie  stomach  and  bowels,  and  particularly  suitable 
in  dysentery  and  diarrlnea. 

Plain  biscuit  |K*wder  may  be  sulTstituted,  if  thought  pro[>er,  for 
be  cooked  flour. 


EOG    AND   BRANDY    (BRANDY   MIXTURE). 

Take  four  ounces  of  brandy,  the  same  quantity  of  cinnaraon-w^ater, 
the  yolks  of  two  eggs,  and  half  an  ounce  of  loaf  sugar.     Rub  the 

^filks  r>f  the  eggs  and  sugar  together,  and  add  the  cinnamon- water 
lid  brandy,     (iiven  in  two  to  four  tables|x>onful  doses  as  a  restor- 
ative and  stimulant. 
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JiREAD   JELLY, 


Ste^p  !^t!ile  brtnul  in  lK)iling  water,  and  puss  through  a  fine  siev 
while  still  lint,  A  li^lit  iitHirishiiig  artide  for  a  weak  stomach, 
which  may  be  taken  alone,  or  after  being  inixe<l  nod  boiled  with 
milk. 

OATMEAL   PORRIDGE. 

Mix  a  large  tahlcsjxwniflil  of  oatmeal  with  two  tablespoonftils  of 
cold  water.  Stir  well,  to  bring  t€  a  tstate  of  unifonnity,  and  jiour 
into  a  pint  of  boiling  water  in  a  sjiueepan.  Boil  and  stir  well  for 
ten  minntes.  Flavor  either  with  salt  or  sugar,  as  preferred.  Milk 
may  be  u^d  instead  of  water,  or  the  boiling  may  be  ciintioued  for 
half  an  liuur,  and  the  porridge  tiinie<l  not  into  a  soup-plate,  and  eold 
milk  poured  over  it :  thus  prepared ,  tlje  porridge  set8  and  acquires 
a  s<ilid  eoiii^Istenee :  and  the  milk  and  porriilge  are  mixed  together 
little  by  little  iis  they  are  eaten  with  a  8po<>n. 

If  the  ecMii^e  Sc4>teh  oatmeal  in  used — and  this  is  generally  con- 
sidercKl  the  bt:*st — two  tablesixionfnls  may  Ije  sprinkled  into  a  pint 
of  boiling  water,  and  stirretl  and  boiletl  for  half  an  hour.  At  the 
end  of  thiH  time  the  oatmeal  is  sufficiently  rooked,  but  many  allow 
the  porridge  to  continue  simmering  for  two  or  three  hour^.  It  may 
be  tnrncil  ont  into  a  soup-plate  and  eaten  with  milk,  after  the  manner 
mentioned  alxive. 

Porridge  is  a  nourislnng  article  of  food,  but  is  sometimes  apt  to 
give  rise  to  water bra^h  nml  aeidfty,  and  from  its  slightly  irritant 
projK'rtieH,  whilst  advantageous  fur  eonstijmtioni  must  be  looked 
upon  as  objectionable  where  diarrhcea,  or  a  tendency  to  it,  exists. 


OATMEAL  GRUEL, 

Mix  thoroughly  one  tablespoon thl  of  groats  with  two  of  colJ 
water,  and  jwur  over  them  one  pint  of  boiling  water,  stirring  all  tlie 
while.  Boil  for  ten  minutes,  and  still  continue  to  stir.  Swectea 
wHth  sugar,  and  add,  if  desired,  a  little  sherry  or  brandy;  A  sjooth- 
ing  and  nntritive  fooil^  holding  a  totally  dit!i?rent  ixjisition,  on  account 
of  tljc  nitrogenouii  matter  present,  from  the  farinaceous  prepjiralionis 
as  arrowroot,  &c.     Milk  may  be  u^ed,  if  required,  instead  of  water. 
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ABKOWROOT. 

Mix  thoroticrlily  two  tea^pounftils  of  arrowroot  with  thrpe  table* 
spooiilul*  of  cold  water,  imd  potir  t>n  tliem  half  a  pint  of  hoiftm/ 
water,  stirring  well  during  tlii'  time.  If  the  water  i^*  quite  boiling, 
the  arrowroot  tliickens  as  it  is  jHiured  on,  and  nothing  more  is  iieees- 
sarv.  If  only  wiirrn  water  is  u.sed,  the  arrowrmit  muBt  be  after- 
wards boiled  until  it  thiekens,  8weeten  with  loaf  sngjirj  and  flavor 
w^ith  lemon-pcel  or  nutmeg,  or  add  sherry  or  brandy  if  rec|uired* 
Milk  may  be  employed  instead  of  water,  but  wlien  this  is  done  no 

Iwine  miLst  be  addcn^l,  as  it  would  be  otherwise  curdled, 
[    Tofw-leji^ioiSf  another  farinaeeous  preparation,  may  be  jsubstitut^ 


,    BARUEY-WATER. 


^ 


I 


Take  two  ounces  of  pearl  barley  and  wash  w^ell  wuth  cold  water, 
rejt^cting  the  washings*  Afterwatds  boil  with  a  pint  imd  a  half  of 
ater  for  twenty  minutes,  in  a  covered  vessel,  and  strain.  The  proil- 
may  be  sweetened  and  flavurerl  with  lemon-peel,  or  lemon-peel 
may  be  introducM^d  wliilst  boiling  is  carrie<l  on.  Lemon-juiee  is  also 
^mietimes  added  to  flavor.  A  bland,  demulcent,  and  mildly  nutri- 
tive beverage. 


ORGEAT. 


I 


Blanch  two  ounces  of  sw^eet  almonds  and  four  bitter  almond  seeds. 
Pound  with  a  little  omnge-fiower  water  into  a  paste,  and  rub  this 

with  a  pint  of  milk%  diluted  with  a  pint  of  w^ater,  until  it  forms  an 
emulsion.  Strain  and  sweeten  with  sugar.  A  demulcent  and  nutri- 
tive liquid. 


RICE-WATER,  OR  MUCILAGE   OF    RICE. 


Thoroughly  wash  one  ounce  of  Carolina  rice  with  cold  water. 
Then  maccmte  for  three  hourn  in  a  quart  of  water  kept  at  a  tepid 
heat,  ami  afterwards  ^nii]  slowly  for  an  lunir,  and  strain.  A  useful 
drink  in  dysenteiy,  diarrluea,  and  irritable  states  of  the  alimentary 
canal.    When  circumstances  |>ermit,  it  may  be  sweetened  and  flavored 

the  same  way  as  barley-water. 
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GITM-WATER, 

Take*  half  ail  ounee  to  an  ouiut  of  gum  arabie  and  \va.«h  with  cold 
water.  Afterwards  dissolve  by  tiiacerution  ui  two  piDt^  of  cold  water. 
Leinoo-fieel  may  Ix^  added  to  impart  flavor. 

LIJiSEED  TEA. 

Pla**e  one  oiinee  of  bruised  Iin}?4?ed  and  two  draelims  of  bruised 
liquorice-root  into  a  jug,  and  pour  over  them  one  pint  of  boiling 
wattT.  Lightly  f**n^er,  and  digest  for  three  or  fijur  hours  near  a  fire^ 
Stniin  through  linen  to  render  fit  for  use,  A  niueilaginous  liquid, 
poissessing  demuleent  prtj|KTties,  Frequently  use<l  as  a  drink  in 
pu!nn)nary  and  urinary  aftertions.  It  is  rendered  more  palatable  by 
tlie  addition  of  sliced  lemon  and  sugar-candy, 

DECXXTION  OF   ICELAND  MOBS. 

Wash  one  ounce  of  the  moss  in  cold  water  to  remove  impurities. 
Then  heat  with  water  up  to  nearly  the  boiling-p«»int,  and  reject  the 
liquid,  wiiicli  has  extnictwl  nuicli  of  the  bitter  principle.  Xext  IkhI 
with  a  [»int  of  water  for  tea  minutes  in  a  eovere<l  vessel,  and  strain 
with  ^ri'iitlc  pressure  while  hot.  A  mucilaginous  demulc^ent  liquid, 
with  mild  bitter  tonic  properties.  It  may  be  tlavurc<l  with  sugar» 
lemon-peel,  white  wine,  or  aromaties ;  or  milk  may  be  used  instead 
of  the  wat4*r,  by  which  a  nourishing  liquid  is  obtained. 

DECOCTION  OF   CARBAGEEN   MOSS, 

JIaeerate  half  an  ounce  of  Carrageen  moss  in  cold  water  for  ten 
minutes.  Remove  and  boil  in  three  pints  of  water  for  a  quarter  of 
an  hf»ur^  and  strain  through  iiueu.  It  jMissesses  the  same  kind  of 
prf»[>crties  in^,  and  may  be  flavored  like,  thedeiNM-tion  of  Iceland  nn^. 
ililk,  also,  may  be  substitut^jd  for  the  water.  By  doubling  the  quan- 
tity of  the  moss  a  mucilage  is  obtaincfl,  and  when  in  a  higldy  con- 
eeutratc<]  state  tlic  product  solidities  into  a  jelly  ou  cooling, 

WUEV, 


Cunlle  warm    milk  with  rermet,  and  strain  off  the  ojvilescent 
liquid  for  use.     It  acts  as  a  sudorific  and  diuretic,  and  forms  a  useful 
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drink  in  febrile  and  inflammatory  complaints.  Holding  a  little 
nitrogenous  matter  in  solution,  and  containing  the  lactin  and  saline 
matter  of  the  milk,  it  i)ossesses  mildly  nutritive  properties. 

WHITE  WINE  WHEY  OR  POSSET. 

To  half  a  pint  of  milk,  whilst  boiling  in  a  saucepan,  add  one  wine- 
glassful  of  sherry,  and  afterwards  strain.  Sweeten  with  pounded 
sugar,  according  to  taste.  A  useful  drink  in  colds  and  mild  febrile 
disorders. 

TREACLE  WHEY  OR  POSSET. 

Pour  two  to  three  tablespoonfuls  of  treacle  into  a  pint  of  boiling 
milk,  and  afterwards  let  it  boil  up  well  and  strain.  Drunk  hot,  it 
is  fi-equently  used  as  a  diaphoretic  for  a  common  cold. 

TAMARIND  WHEY. 

Stir  two  tablespoonfuls  of  tamarinds  into  a  pint  of  milk  whilst 
boiling,  and  afterwards  strain.  It  forms  a  refrigerant  and  slightly 
laxative  drink. 

CREAM  OF  TARTAR  WHEY. 

Stir  a  quarter  of  an  ounce  of  cream  of  tartar  (a  large  teaspoonftil 
piled  up)  into  a  pint  of  boiling  milk,  and  strain.  A  refrigerant  and 
diuretic  drink,  which  is  rendered  more  agreeable  by  the  addition  of 
sugar. 

ALUM   WHEY. 

Add  a  quarter  of  an  ounce  of  powdered  alum  to  a  pint  of  boiling 
milk,  and  strain.  An  astringent  drink.  May  be  flavored  with 
sugar  and  nutmeg  if  desired. 

CREAM  OF  TARTAR  DRINK. 

{Poius  Imperialis — Imperial,) 

Dissolve  a  drachm  or  a  drachm  and  a  half  of  cream  of  tartar  in  a 
pint  of  boiling  water,  and  flavor  with  lemon-peel  and  sugar.  When 
cold,  may  be  taken  ad  libitum,  as  a  refrigerant  drink  and  diuretic. 
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UEMOH-PEEL  TEA. 


Pare  the  rind  tliiiily  firom  a  lemon  which  has  been  previoodhr 
nibbed  with  half  an  oonoe  of  lump  sugar.  Put  the  pedings  and 
the  sngar  into  a  jng  and  poor  over  them  a  quart  of  boiling  water. 
When  cold  decant  the  liquid,  and  add  one  tablespoonfhl  of  lemon- 
juice. 

UEMOITADE. 

Pare  the  rind  from  a  lem<m  thinly  and  cut  the  lemon  into  slices. 
Put  the  peel  and  sliced  lemon  into  a  jug,  with  one  ounce  of  white 
sugar,  and  pour  over  them  one  pint  of  boiling  water.  Covwr  the 
jug  closely,  and  digest  until  cold.    Strain  or  pour  off  the  liquid. 

Citron  may  be  used  instead  of  lemon,  and  likewise  fumkhes  a 
grateful  and  refreshing  refrigerant  beverage. 

TOASrr-AinVWATEB. 

Toast  thoroughly,  short  of  burning,  a  slice  of  stale  bread  (or, 
what  is  better,  a  piece  of  crust),  or  a  biscuit,  and  pour  over  it,  in  a 
jug,  a  quart  of  boiling  water.  Cover  it  over,  and  place  aside  to  cooL 
A  small  piece  of  orange-  or  lemon-peel  put  into  the  jug  vnth  the 
toast  greatly  improves  the  beverage. 
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GUY'S  HOSPITAL. 


rULL  OR  EXTRA  DIET. 

14  oz.  of  bread.  1  pint  of  porter,  for  males  ;  }  pint  of  porter,  for  females.  6  oz. 
of  dressed  meat,  roasted  and  boiled,  alternately,  with  potatoes  (8  oz).  }  lb.  of 
rice  pudding^  three  times  a  week.  ^  pint  of  mutton  broth  in  addition  on  days 
when  boiled  meat  is  given  (which  is  four  times  a  week).  Or,  occasionally,  1 
pint  of  strong  vegetable  soup,  with  meat  and  rice  pudding,^  twice  a  week.  1  oz. 
of  butter  each  day.     Porridge,  gruel,  and  barley-water,  as  required. 

MIDDLE  OR  ORDINARY  DIET. 

12  oz.  of  bread.  ^  pint  of  porter.  4  oz.  of  dressed  meat,  roasted  and  boiled, 
alternately,  with  potatoes  (9  oz).  ^  lb.  of  rice  pudding^  three  times  a  week. 
i  pint  of  mutton  broth,  in  addition,  on  days  when  boiled  meat  is  given  (which  is 
four  times  a  week).  Or,  occasionally,  1  pint  of  strong  vegetable  soup,  with  meat 
and  rice  pudding,^  twice  a  week ;  with  the  full  diet  allowance  of  bread.  1  oz.  of 
butter  each  day.     Porridge,  gruel,  and  barley-water,  as  required. 

MILK  OR  PUDDING  DIET. 

12  oz.  of  bread.  2  pints  of  milk  ;  or,  1  pint  of  milk,  with  rice,  sago,  or  arrow- 
root, boiled,  or  made  into  light  pudding.  }  pint  of  beef  tea,  when  ordered.  1 
oz.  of  butter.     Gruel  and  barley-water,  as  required. 

LOW  DIET. 

10  oz.  of  bread.  }  pint  of  beef  tea,  mutton  broth,  rice,  arrowroot,  or  sago, 
when  specially  ordered,    f  oz.  of  butter.     Gruel  and  barley-water,  as  required. 

Tea,  J  oz. ;  sugar,  }  oz. ;  and  milk,  2 J  oz.,  daily,  with  all  diets. 

Fish,  chops,  steaks,  chicken,  and  chicken  soup,  eggs,  and  other  extras,  are  to 
be  specially  ordered  by  the  medical  attendant,  and  will  be  given  with  the  low 
diet.  Wines  and  spirits,  if  continued,  must  be  mentioned  each  time  the  physi- 
cian or  surgeon  attends. 


1  Formula  for  the  rice  pudding — Rice,  2}  lbs. ;  milk,  6  quarts;  sugar,  12  oz. 
butter,  1  oz. ;  spice,  1  drachm — loss  of  water  in  cooking,  say  37  oz. 
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ST.  BARTHOLOMEW'S  HOSPITAL. 

FULL  DIET  (MEAT). 

Breakfast. — 1  pint  of  tea.     Bread  and  butter. 

Dinner. — }  lb.  of  meat  when  dressed,     j  lb.  of  potatoes.     Bread  and  beer. 

Tea. — 1  pint  of  tea.     Bread  and  butter. 

Supper. — Bread  and  butter.     Beer. 

Daily  Allowances  to  each  Patient. 

2  pints  of  tea.     14  oz.  of  bread.     ^  lb.  of  meat  when  dressed.     ^  lb.  of  pota- 
toes.    2  pints  of  beer  (men) ;  1  pint  of  beer  (women).     1  oz.  of  butter. 

HALF  DIET  (MEAT). 

Breakfast. — 1  pint  of  tea.     Bread  and  butter. 

Dinner. — \  lb.  of  meat  when  dressed.     )  lb.  of  potatoes.     Bread  and  beer. 

Tea. — 1  pint  of  tea.     Bread  and  butter. 

Supper. — Bread  and  butter.     Beer. 

Daily  Allowances  to  each  Patient. 

2  pints  of  tea.     12  oz.  of  bread.     \  lb.  of  meat  when  dressed^.     }  lb.  of  pota- 
toes.    1  pint  of  beer,     j  oz.  of  butter. 

BKOTH  DIET. 
Breakfast. — 1  pint  of  tea. 

Dinner. — IJ  pints  of  broth.     G  oz.  of  potatoes  (mashed).     Bread. 
Tka. — 1  pint  of  tea.     Broad  and  butter. 
Supper. — Bread  and  butter.     Gruel. 

Daily  Allowances  to  each  Patient. 

2  pints  of  tea.     12  oz.  of  bread.     IJ  pints  of  broth.     6  oz.  potatoes  (mashed). 
I  oz.  of  butter.     Gruel. 

MILK  DIET. 
Breakfast. — 1  pint  of  tea. 
Dinnkr. — IJ  pints  of  milk,  or  1  pint  of  milk  with  arrowroot,  rico,  or  sago. 

Bread. 
Tea. — 1  pint  of  tea.     Bread  and  butter. 
Supper. — Bread  and  butter.     Gruel. 

Daily  Allowances  to  each  Patient. 

2  pints  of  tea.     12  oz.  of  bread.     IJ  pints  of  milk,  or  1  pint  of  milk  with 
arrowroot,  rice,  or  sago.     J  oz.  of  butter.     Gruel. 

LOW  DIET. 
Bread,  broth,  gruel,  or  barley-water,  as  may  be  ordered. 
Children  under  9  years  to  receive  half  allowances. 
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Extras  to  be  Specially  Ordered. 

Mutton  chops,  beef  steaks,  beef  for  beef  tea,  fish,  eggs,  pudding,  jelly,  porter, 
ale,  wine,  or  spirits. 

Each  patient,  on  admission,  to  be  placed  on  milk  diet  until  a  diet  is  ordered  by 
the  physician  or  surgeon. 


ST.  THOMAS'S  HOSPITAL. 
Daily  Allowance. 

FULL  DIET. 

12  oz.  of  bread.  }  oz.  of  butter.  J  pint  of  tea  with  milk  and  sugar  for  break- 
fast. The  same  for  tea.*  4  oz.  of  beef  or  mutton  when  dressed ;  roast  or  boiled, 
alternately.  }  lb.  potatoes  or  fresh  vegetables.  }  pint  of  milk  in  the  forenoon. 
Porter,  &c.,  if  ordered. 

MIXED  DIET. 

12  oz.  of  bread.  }  oz.  of  butter.  J  pint  of  tea  with  milk  and  sugar  for  break- 
fast. The  same  for  tea.  4  oz.  for  men,  and  8  oz.  for  women  of  mutton  when 
dressed  ;  roast  or  boiled  alternately.  J  lb.  of  potatoes  or  fresh  vegetables.  8  oz. 
of  rice  or  bread  pudding,  alternately,  i  pint  of  milk.  When  fish  is  ordered, 
meat  to  be  omitted. 

MILK  DIET. 

12  oz.  of  bread.  }  oz.  of  butter.  |  pint  of  tea  with  milk  and  sugar  for  break- 
faiit.  The  same  for  tea.  8  oz.  of  ribe  or  bread  pudding  alternately.  1}  pints  of 
milk. 

FEVER  DIET. 

4  oz.  of  bread.     2  pints  of  barley-water  or  gruel.     2  pints  of  milk. 

CHILDREN'S  DIET. 

(Intended  for  all  children  under  10  years  of  age.) 

Mixed. — 12  oz.  of  bread.  |  oz.  of  butter.  J  pint  of  milk  for  breakfast.  The 
same  for  tea.  2  oz.  of  mutton  when  dressed ;  roast  or  boiled,  alternately.  J  lb. 
of  potatoes  or  fresh  vegetables.     6  oz.  of  rice  or  bread  pudding,     i  pint  of  milk. 

Milk.— 8  oz.  of  bread.  J  oz.  of  butter.  J  pint  of  milk  for  breakfast.  The 
same  for  tea.     6  oz.  of  rice  or  bread  pudding.     J  pint  of  milk. 

"Wine,  brandy,  gm,  porter,  mutton  chops,  fish,  eggs,  beef  tea,  soda  water, 
lemonade,  and  other  extras,  to  be  served  when  specially  ordered,  such  order  being 
renewed  at  each  regular  visit  of  the  physician  or  surgeon. 

Each  patient,  on  admission  into  the  hospital,  to  bo  placed  on  milk  or  fever  diet 
until  the  proper  diet  is  ordered  by  the  physician  or  surgeon. 
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LONDON  HOSPITAL. 

FULL  DIET  FOB  MEN  AND  WOMEN. 

Daily  —12  oz.  of  bread.    8  oz.  of  poUtoet.    1  pint  of  porter. 

Bexakv  AST.  — Gruel. 

DiNNXE. — Sunday  and  Thursday. — 6  oa.  of  boiled  mutton.^ 

Monday,  Wednesday,  and  Saturday. — 6  oz.  of  roast  mutton.^ 

Tuesday  and  Friday. — 6  oz.  of  roast  beef.^ 
SUFPXB.— 1  pint  of  broth. 

MIDDLE  DIET  FOB  MEN. 

The  same  as  full  diet,  except  4  oz.  of  meat  instead  of  6  oz.,  and  }  pint  of 
porter  instead  of  1  pint. 

OBDINABT  DIET  FOB  WOMEN. 
The  same  as  middle  diet  for  men. 

MILK  DIET  FOB  MEN  AND  WOMEN. 

Daily.— 12  oz.  of  bread. 
Beiakvaiit. — Oruel. 
DiNNSR. — 1  pint  of  milk. 
Supper. — 1  pint  of  milk. 

LOW  DIET  FOR  MEN  AND  WOMEN. 

Daily.— 8  oz.  of  bread. 

Brbakfaht. — Oruel. 

Dinner. — Broth. 

Supper.— Gruel  or  broth.  * 

DIET  FOR  CHILDREN. 

(Under  7  yean  of  age.) 
Daily.— 12  oz.  of  bread,    i  pint  of  milk. 

2  oz.  of  meat  and  8  oz.  of  potatoes  Ave  times  a  week,  and  rice  pudding  twice  s 
week. 

EXTRAS. 
{Ihbe  dUeoniintud  unUsa  order  renewed  by  the  physician  or  mirgeon  at  each  visiL) 
Mutton  chops,  beef  steaks,  fish,  beef  tea,  strong  broth,  puddings  (rice,  light, 
and  batter,  alternately:  Recipe  for  four  diets:  Rice  pudding — 4  oz.  of  rice,  2o*. 
of  sugar.  Light  pudding — 6  eggs,  2  oz.  of  sugar,  1}  oz.  of  flour.  Batter  pud- 
ding— 4  eggs,  2  oz.  of  sugar,  6  oz.  of  flour.  Milk  in  each  case  sufficient  to  malce 
up  1  quart  of  the  mixture),  eggs,  bread,  green  vegetables,  watercresses,  wine, 
spirit,  porter. 

^  Weighed  when  cooked  and  free  from  bone. 
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ST.  GEORGE'S  HOSPITAL. 

Bread  — At  discretion,  to  be  served  to  the  nurses  at  the  rate  of  10  oz.  daily  for 
each  patient,  and  to  be  cut  up  by  them.  If  more  is  required,  this  will  be 
supplied  by  the  steward. 

Butter. — 1  oz.  daily  to  each  patient,  to  be  served  out  three  times  a  week. 

Tea.-^To  be  served  weekly  to  the  nurses  at  the  rate  of  J  oz.  daily  for  each  pa- 
tient. 

Sugar. — To  be  served  twice  a  week  to  the  nurses  at  the  rate  of  1  oz.  daily  for 
each  patient. 

Milk. — }  pint  daily  for  each  patient,  for  both  breakfast  and  tea,  to  be  served  to 
the  nurses  every  morning. 

EXTRA  DIET. 

Dinner. — 6  oz.  of  cooked  meat,  and  }  lb.  of  potatoes.    1  pint  of  porter  to  men 

above  16  years  of  age. 
Supper. — }  pint  of  milk,  or  1  pint  of  soup  if  ordered. 

ORDINARY  DIET. 

Dinner. — 4  oz.  of  cooked  meat  for  men — 8  oz.  for  women.     }  lb.  potatoes,     j 

pint  of  porter  to  men  above  16  years  of  age. 
Supper. — J  pint  of  milk,  or  1  pint  of  soup  if  ordered. 

JPISH  DIET. 

Dinner. — 4  oz.  plain  boiled  white  fish  (as  whiting,  plaice,  flounders,  or  had- 
dock).    }  lb.  of  potatoes. 
Supper. — }  pint  of  milk. 

BROTH  DIET. 

Dinner. — 1  pint  of  broth  and  6  oz.  of  light  pudding  (such  as  tapioca,  sago,  rice, 
corn  flour,  or  such  other  pudding  as  the  superintendent  of  nurses  shall  ar- 
range). 

Supper.—}  pint  of  milk. 

MILK  DIET. 

Dinner.— Four  days— 1  j  pints  of  rice  roilk. 

Three  days — }  lb.  of  bread  or  rice  pudding. 
Supper.—}  pint  of  milk. 

Beef  tea,  Yorkshire  pudding,,  arrowroot,.^.,  to-be  specially  directed. 

Ordinary  diet  for  children  under  7  years  of  age  to  coneist  of  2  oz.  of  meat,  4 
oz.  of  potatoes,  and  some  light  pudding. 
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MIDDLESEX  HOSPITAL. 

CONYALESCBNT  DIET. 

Daily.— 10  oz.  of  bread. 

Breakfast. — )  pint  of  milk. 

DiMNiB. — 12  oz.  of  undressed  meat^  (rout  and  boiled  altematdj)  for  males,  8 

oz.  for  females,  and  }  lb.  of  potatoes. 
SUPPXE. — 1  pint  of  gruel  or  1  pint  of  broth. 

HALF  CONVALESCENT  DIET. 

Daily.— 10  oz.  of  bread. 

Bbiakfamt. — }  pint  of  milk. 

DiirviB. — 4  oz.  of  undressed  meat^  (roast  and  boiled  alternately).    )  lb.  of 

potatoes. 
SuFPKK. — 1  pint  of  gruel  or  1  pint  of  broth. 

PUDDING  AND  OBDINABT  DIET. 

Daily. — 10  oz.  of  bread. 
Breakfast. — }  pint  of  milk. 

Dinner. — 6  oz.  of  undressed  meat^  (roast  and  boiled  alternately).    )  lb.  of  pota- 
toes.    1  oz.  of  beef  suet  and  2  oz.  of  flour  for  pudding. 
Suffer. — 1  pint  of  gruel  or  1  pint  of  broth. 

ORDINARY  DIET. 

Daily. — 10  oz.  of  bread. 

Breakfast. — }  pint  of  milk. 

Dinner. — tf  oz.  of  undressed  meat'  (roast  and  boiled  alternately)  and  }  lb.  of 

potatoes. 
Suffer.— 1  pint  of  gruel  or  1  pint  of  broth. 

HALF  ORDINARY   DIET. 

Daily. — 10  oz.  of  bread. 

Breakfast. — ^  pint  of  milk. 

Dinner. — 8  oz.  of  undressed  meat'  (roast  and  boiled  alternately)  and  i  lb.  of 

potatoes. 
Suffer. — 1  pint  of  gruel  or  1  pint  of  broth. 

MUTTON   BROTH  DIET. 

Daily.— 10  oz.  of  bread. 
Breakfast. — }  pint  of  milk. 

1  Leg  and  nhoulder  of  mutton  only,  except  on  Sundays,  when  the  same  quan- 
tity of  roust  sirloin  and  best  round  of  beef  is  issued. 
'  Leg  and  shoulder  of  muttou  only,  weighed  with  the  bone  before  it  is  dressed. 
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Dinner. — 8  oz.  of  undressed  meat  (neck  of  mutton  only),  weighed  with  bone 

before  it  is  dressed — served  in  1  pint  of  broth  with  barley. 
Supper. — 1  pint  of  gruel. 

FISH  DIET. 
Daily. — 10  oz.  of  bread. 
Brbaktast. — }  pint  of  milk. 
Dinner. — 8  oz.  of  fish  (whiting,  sole,  haddock,  cod,  plaice,  or  brill).     }  lb.  of 

potatoes. 
Supper. — 1  pint  of  gruel. 

HILK   DIET. 
Daily.— 10  oz.  of  bread. 
Breakfast. — }  pint  of  milk. 
Dinner. — Alternate  days — rice  pudding,  containing  2  oz.  of  rice,  half  an  eggy  } 

oz.  of  sugar;  sago  pudding,  containing  H  oz.  of  sago,  half  an  egg,  and  4  oz. 

of  sugar;  and  bread  pudding,  containing  bread,  with  one  and  a  half  eggs, 

and  }  oz.  sugar.    Extra.— -custard,  i  oz. 
Supper. — IJ  pint  of  milk. 

SIMPLE  DIET. 
Daily. — 10  oz.  of  bread. 
Breakfast. — }  pint  of  milk. 
Dinner. — 1  pint  of  gruel. 
Supper. — }  pint  of  milk. 

EXTRAS. 

For  supper,  meat  when  cooked,  8  oe.  Chops,  i  lb.  each  when  trimmed.  Or- 
dinary beef  tea,  }  lb.  of  clod  and  sticking  of  beef,  without  bone,  to  a  pint.  Strong 
beef  tea,  1  lb.  of  ditto,  ditto.  Broth,  without  meat :  i  lb.  of  neck  of  mutton  with 
bone,  to  a  pint;  this  broth  is  made  with  that  for  the  patients  on  mutton  broth 
diet.  Steaks:  rump  steak,  J  lb.,  without  bone.  Tripe.  Chicken.  Oysters. 
Greens.     Eggs.     Arrowroot.    Sago.     Jellies.     Porter.     Wine.     Spirits. 


UNIVERSITY  COLLEGE  HOSPITAL. 

FULL  DIET. 

12  oz.  of  bread.  8  oz.  of  potatoes.  6  oz.  meat,  dressed  (roast  or  boiled  leg  or 
neck  of  mutton,  or  roast  beef).  }  pint  of  broth  or  pea-soup  four  times  a  week  on 
alternate  days.  4  oz.  boiled  rice  or  rice  pudding  made  with  milk.  1  pint  of 
milk.     1  pint  of  beer.^ 

MIDDLE  DIET. 

12  oz.  of  bread.  8  oz.  of  potatoes.  4  oz.  of  meat  or  8  oz.  of  fish  (white).  1 
pint  of  milk.  Soup  with  barley,  H  oz. ;  or  beef  tea,  1  pint.  Rice  pudding  made 
with  milk,  instead  of  soup.     J  pint  of  beer.^ 

^  To  medical  cases  beer  is  only  to  be  supplied  when  ordered. 
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SPOON  DIET. 

2  pints  of  milk.  1  pint  of  beef  tea.  12  oz.  of  bread.  2  oz.  of  arrowroot  and 
1  oz.  of  sugar  made  into  a  Jelly. 

The  resident  assistants  to  the  pbyticians  and  surgeons  are  empowered,  during 
the  absence  of  their  superior  officers,  to  order  the  following  extras,  subject  to  the 
general  supervision  of  the  resident  medical  officer :  Malt  liquors,  spirits,  port, 
sherry,  eggs,  strong  beef  tea,  milk,  fish,  chops,  steaks,  custard  puddings,  yegeta- 
bles,  and  bread.    Such  orders  to  stand  good  for  twenty-four  hours  only. 


KING'S  COLLEGE  HOSPITAL, 

MEAT  DIET  (MEN). 

Bread,  12  oz.    Milk,  }  pint.    Meat,i  4  oz.  cooked.    PoUtoes,  }  lb.    Porter  or 
ale,  1  pint.    Bice  or  other  pudding,  i  lb. 

MEAT  DIET  (WOMEN). 

Bread,  8  oz.  Milk,  }  pint.  Meat,^  4  oz.  cooked.  Potatoes,  |  lb.  Porter  or 
ale,  i  pint.     Rice  or  other  pudding,  ^  lb. 

MILK  DIET  (MEN) 
Bread,  8  oz.    Milk,  1}  pints.    Eggs,  2.     Rice  or  other  pudding,  }  lb. 

MILK  DIET  (WOMEN). 

Bread,  6  oz.     Milk,  1}  pints.     Eggs,  2.    Rice  or  other  pudding,  }  lb. 

Children  under  10  years  of  age  same  as  milk  diet  for  women. 

Beef  tea  (on  milk  diet  only),  wine,  and  spirits^  may  be  ordered  by  the  resident 
medical  officers. 

Fish  or  mince  may  be  added  to  nllk  diet ;  such  addition  to  be  authorized  by 
the  signature  of  the  visiting  physician  or  surgeon,  to  be  renewed  once  in  each 
week  at  the  least. 

1  Sunday.— Roast  beef.  Monday,  Thursday,  Friday,  and  Saturday.— Koaat 
mutton.     Tuesday. — ^Boiled  mutton,    Wednesday. — Soup. 
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ST.  MARY'S  HOSPITAL. 

PULL  DIET. 

Breakfast. — Tea  with  sugar.    Bread  and  butter.    \  pint  of  milk. 
Dinner. — 6  oz.  of  meat  (cooked).     }  lb.  of  potatoes. 
Tea.— Tea  with  sugar.     Bread  and  butter.    J  pint  of  milk. 
Supper. — Gruol. 

Daily  Allowance  to  each  Patient. 

2  pints  of  tea  with  sugar,  and  }  pint  of  milk.     16  oz.  of  bread.    6  oz.  of  meat 
when  dressed,     i  lb.  of  potatoes.    }  oz.  of  butter. 

ORDINARY  DIET. 

Breakfast. — Tea  with  sugar.     Bread  and  Butter.    (  pint  of  milk. 
Dinner. — 4  oz.  of  meat  (cooked).     ^  lb.  of  potatoes. 
Tea. — Tea  with  sugar.     Bread  and  butter.    ^  pint  of  milk. 
Supper. — Gruel. 

Daily  Allowance  to  each  Patient. 

2  pints  of  tea  with  sugar,  and  ^  pint  of  milk.     12  oz.  of  bread.     4  oz.  of  meat 
when  dressed.     J  lb.  of  potatoes.     }  oz.  of  butter. 

HALF  DIET. 

Breakfast. — Tea  with  sugar.     Bread  and  butter.     }  pint  of  milk. 
Dinner. — 2  oz.  of  meat  (cooked),     i  lb.  of  potatoes. 
Tea. — Tea  with  milk.     Bread  and  butter.     }  pint  of  milk. 
Supper. — Gruel. 

Daily  Allowance  to  each  Patient. 

2  pints  of  tea  with  sugar,  and  1  pint  of  milk.     12  oz.  bread.    2  oz.  of  meat 
when  dressed.     J  lb.  potatoes.     }  oz.  of  butter. 

BROTH  DIET. 

Breakfast. — Tea  with  sugar.     Bread  and  butter.     \  pint  of  milk. 
Dinner. — }  lb.  of  meat  before  dressed.     1  pint  of  broth. 
Tea. — Tea  with  sugar.     Bread  and  butter.     (  pint  of  milk. 
Supper. — Gruel. 

Daily  Allowance  to  each  Patient. 

2  pints  of  tea  with  sugar,  and  }  pint  of  milk.     12  oz.  of  bread.     About  4  oz. 
of  meat  when  dressed.     1  pint  of  broth.     }  oz.  of  butter. 

SIMPLE  DIET. 

2  pints  of  tea  with  sugar^  and  1  pint  of  milk.     12  oz.  of  bread.    |  oz.  of  butter. 
Supper.— Gruel. 
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No  6ztrai«  except  porter,  aHowed  on  full  diet. 

Ko  extras  to  be  ordered  bj  tbe  retident  medical  ollioen  in  the  ■!■>■  pp  of  tW 
pbjrsician  or  surgeon,  unless  in  cases  of  great  urgency,  a  spedal  report  of  wUek 
most  be  made  to  the  physician  or  surgeon  at  his  next  Tisit.^ 


WESTMINSTER  HOSPITAL. 

FULL  DIET. 

Daily. — ^14  os.  of  bread. 

BasAxrAST. — ^Tea  (|  os.)  with  milk  ((  pint)  and  sugar  (}  ox.). 
DiNNEa. — i  lb.  of  meat,  roasted,  boiled,  or  chops.    }  lb.  of  potatoes. 
SUPFXB. — ^Tea  (}  ox.)  with  milk  ((  pint)  and  sugar  ((ox.). 

KIDDLE  DIET. 
Daily.— 10  oz.  of  bread. 

BaxAKFAST. — ^Tea  (}  oz.)  with  milk  (}  pint)  and  sugar  (}  ox.). 
DiNVxa. — }  lb.  meat,  roasted,  boiled,  or  chops.    }  lb.  of  potatoes. 
SUPPXE.— Tea  (|  oz.)  with  milk  ((  pint)  and  sugar  (}  ox.). 

LOW  DIET  (FIXED). 

Daily.— J  lb.  of  bread. 

Breakfabt. — Tea  (|  oz.)  with  sugar  ()  oz.)  and  milk  ()  pint). 

Dinner. — No  fixed  diet. 

Supper. — Tea  (|  oz.)  with  sugar  (}  oz.)  and  milk  (}  pint). 

LOW  DIET  (CASUAL). 

1  pint  of  broth  (from  2  oz.  of  meat),  or  i  lb.  of  bread  or  rice  pudding,  or  1 
pint  of  beef  tea  (from  4  oz.  of  beef),  or  a  chop,  or  fish. 

Compoaition  of  Bread  Pudding. — Bread,  }  lb.  Milk,  \  pint.  Sugar,  )  oz. 
Flour,  J  oz.     1  egg  for  every  2  lb. 

Compontion  of  Rice  Pudding. — Rice,  1}  oz.     Milk,  \  pint.    Sugar,  \  oz. 

SPOON  OR  FEVER  DIET. 

Daily. — J  lb.  of  bread. 

Breakfaht. — Tea  (|  oz.)  with  sugar  (}  oz.)  and  milk  (J  pint). 
Dinner. — Barley-wator  (from  2  oz.  of  prepared  barley). 
Supper. — Tea  (J  oz.)  with  sugar  (f  oz.)  and  milk  {\  pint). 

EXTRAS. 

Porter,  or  wine,  or  spirits.  No  other  extraa  to  be  allowed  with  full  or 
middle  diet. 
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Every  patient  admitted  into  the  hospital  ia  to  be  placed  upon  low  diet  until  a 
diet  is  ordered  by  the  physicians  or  surgeons. 

No  extras  to  be  placed  on  the  diet  roll  by  the  apothecary,  or  to  be  provided 
by  the  steward  or  matron,  other  than  those  specified  as  above. 

Note. — Arrowroot,  sago,  vermicelli,  or  coffee,  allowed  as  extras  to  low  and 
spoon  diet,  on  the  written  order  of  the  medical  officers,  communicated  to  the 
matron. 

INCURABLES'  DIET. 

Bread,  }  lb.  Meat,  j  lb.  Potatoes,  i  lb.  Milk,  }  pint.  Porter,  1  pint. 
Each,  daily,  when  not  otherwise  ordered. 


SEAMEN'S  HOSPITAL. 

FULL  DIET. 

1  lb.  of  bread,  f  lb.  of  meat — viz.,  two  days  roast  mutton,  one  day  boiled 
mutton,  four  days  boiled  beef.  }  lb.  potatoes.  1  pint  of  soup  (on  boiled-meat 
days). 

MUTTON  (OR  EXTRA)  DIET. 

1  lb.  of  bread.  }  lb.  of  roast  mutton  (boiled  on  Tuesdays),  f  lb.  of  potatoes. 
1  pint  of  soup  (on  boiled-meat  day). 

ORDINARY  DIET. 

1  lb.  of  bread,  i  lb.  of  meat — viz.,  two  days  roast  mutton,  one  day  boiled 
mutton,  four  days  boiled  beef.  J  lb.  of  potatoes.  1  pint  of  soup  (on  boiled- 
meat  days). 

LOW  DIET. 

I  lb.  of  bread.     1  pint  of  beef  tea. 

MILK  DIET. 
1  lb.  of  bread.     1  quart  of  milk.     1  pint  of  beef  tea. 

Tea  with  milk  and  sugar,  morning  and  evening,  with  all  diets. 


LEEDS  GENERAL  INFIRMARY. 

LOW  DIET  (ADULTS). 

Breakfast. — 8  oz.  of  buttered  bread.     1  pint  of  tea. 
DiNNKit. — 4  oz.  of  bread.     1  pint  of  broth. 
Tea.— 8  oz.  of  buttered  bread.     1  pint  of  tea.  fi 
Supper. — 1  pint  of  rice  milk. 
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LOW  DIET  (CHILDREN). 

Bbxakfast. — i  oz.  of  buttered  bread.    }  pint  of  tea. 

DiKKXB. — 2  oz.  of  bread.    }  pint  of  broth.    4  oz.  of  rice  pudding. 

Tea. — i  oz.  of  buttered  bread.    )  pint  of  tea. 

ORDINARY  DIET  (ADULTS). 

Bbbaktast. — 8  oz.  of  buttered  bread.    1  pint  of  tea. 

'  Dinner. — Heat,  4  oz.  (Sunday,  Wednesday,  and  Friday,  boiled  beef;  Mon- 
day, roast  beef;  Tuesday,  Thursday,  and  Saturday,  roast  mutton).  8  oz. 
potatoes. 

Tea. — 8  oz.  of  buttered  bread.    1  pint  of  tea. 

SuPPBB. — 1  pint  of  rice  milk. 

ORDINARY  DIET  (CHILDREN). 

Breakfast. — 4  oz.  of  buttered  bread.    }  pint  of  tea. 

Dinner. — Meat  2  oz.  (Sunday  and  Friday,  boiled  beef;  Monday  and  Wednes- 
day, roast  beef;  Tuesday,  Thursday,  and  Saturday,  roast  mutton).  4  oz.  of 
potatoes. 

Tea. — 4  oz.  of  buttered  bread.    }  pint  of  tea. 

FULL  DIET  (ADULTS). 

Breakfast. — 8  oz.  of  buttered  bread.     1  pint  of  tea. 

Dinner. — Meat,  5  oz.  (Sunday  and  Friday,  boiled  beef;  Monday  and  Wednes- 
day, roast  beef;  Tuesday  and  Saturday,  roast  mutton;  Thursday,  boiled 
mutton).     8  oz.  of  potatoes.     }  pint  of  broth. 

Tea. — 8  oz.  of  buttered  bread.     1  pint  of  tea. 

Supper. — 1  pint  of  rice  milk. 


MANCHESTER  ROYAL  INFIRMARY  AND 
DISPENSARY. 

GENEROUS  DIET. 

Breakfast. — 1  pint  of  tea  or  coffee.     6  oz.  of  bread.     }  oz.  of  butter.    Or 

boiled  bread  and  milk ;  or  porridge  with  milk. 
Dinner. — Sunday,  Tuesday,  Thursday,  and  Saturday. — 6  oz.  of  beef,  roasted. 
4  oz.  of  bread.     8  oz.  of  potatoes. 
Monday,  Wednesday,  and  Friday. — 6  oz.  of  mutton,  boiled.     4oz.  of 
bread.     8  oz.  of  potatoes. 
This  diet  to  be  changed  on  the  alternate  weeks,  i.  f.,  on  one  week,  four  days 
the  beef  in  to  be  roasted,  and  three  days  the  mutton  boiled ;  on  the  other  week, 
four  days  the  mutton  is  to  be  roasted,  and  three  days  the  beef  boiled,  as  indicated 
above. 
Supper. — The  same  as  breakfast,  except  that  no  coffee  is  allowed. 
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COMMON  DIET. 

Brsakfast. — 1  pint  of  tea  or  coffee.     5  oz.  of  bread.    }  oz.  of  butter.    Or  boiled 

bread  and  milk ;  or  porridge  with  milk. 
Dinner. — Sunday,  Wednesday,  and  Friday. — 6  oz.  of  beef,  roasted.     4  oz.  of 
bread.    8  oz.  of  potatoes. 
Monday. — 1  pint  of  good  soup.    2  oz.  of  roast  meat  and  potatoes.    4 

oz.  of  bread. 
Tuesday,  Thursday,  and  Saturday. — Potato  hash,  with  4  oz.  of  bread ; 
or  the  option  of  having  cold  meat,  with  8  oz.  of  potatoes  and  4  oz. 
of  bread. 
SUPPKB. — The  same  as  breakfast,  except  that  no  coffee  is  allowed. 

MILK  DIET. 

Brsakfast. — 1  pint  of  tea  or  coffee.     5  oz.  of  bread.     J  oz.  of  butter.     Or  boiled 

bread  and  milk,  with  porridge  and  milk. 
Dinner. — Sunday  and  Wednesday. — i  pint  of  milk.     12  oz.  of  semolina  pud- 
ding. 
Monday,  Thursday,  and  Saturday. — J  pint  of  milk.     12  oz.  of  rice 

pudding. 
Tuesday  and  Friday. — }  pint  of  milk.     12  oz.  of  bread  pudding. 
At  the  option  of  the  medical  and  surgical  officers,  i  pint  of  beef  tea  may  be 
substituted  for  the  i  pint  of  milk. 
Supper. — The  same  as  breakfast,  except  that  no  coffee  is  allowed. 

LOW  DIET. 

BRBAxrAST. — 1  pint  of  tea.     8  oz.  of  bread. 
Dinner. — 1  pint  of  gruel.     2  oz.  of  bread. 
Supper. — Water  gruel  or  tea.     8  oz.  of  bread. 


BIRMINGHAM  GENERAL  HOSPITAL. 

LOW  DIET  (MEN  AND  WOMEN). 

BRBAxrAST. — 1  pint  of  milk. 

Dinner. — 8  oz.  of  rice  or  sago  pudding.     1  pint  of  broth  for  lunch.     12  oz.  of 

bread. 
Supper. — 1  pint  of  broth  or  gruel. 

LOW  DIET  (CHILDREN). 

Breakfast. — 1  pint  of  milk. 

Dinner. — 8  oz.  of  rice  or  sago  pudding.    6  oz.  of  bread. 

Supper. — }  pint  of  broth  or  gruel. 


MJOLK  mXT  (MMM  MlMD 


MILX  msr  (CHELDSBS). 
09rm>-}  plat  «f  iMk  nr  grwL 

HOUSE  insr  (mar  ahd  wumxb>. 

IhnmL— Codk«dflMirt(4i».aMa,S€^OTMB).    8— Lrfjil tt«B.iif 


teiTXft.— 1  pist  of  broUi  or  groeL 

HOU8B  DRT  (CHIIJ>KEV). 

BKBAKF^0r« — ^1  pint  of  milk. 

Dmm.— 2  ox;*  of  cooked  mesi.    6 os.  of  potatoM.    toBLor 

Svppss.— }  pint  of  kroik  or  groeL 

MUTTOir  DIET  (MEN  AND  WOHKK). 

BKCAKrA«T,— 1  pint  of  milk. 

DiiixcK. — Cooked  matton  (4  ok.  men,  8  oz.  women).    8  os.  of  potatoOK.    IS  ox. 

of  bre«d« 
SurPEB. — 1  pint  of  broth  or  gruel. 

MUTTON  DIET  (CHILDREN). 

BsKAKVAST. — 1  pint  of  milk. 

DmiiER.— 2  oz.  of  cooked  mutton.    6  oz.  of  potatoes.    6  os.  of  bread. 

8UPPCK. — i  pint  of  broth  or  gruel. 

FULL  DIET  (MEN  AND  WOMEN). 

BBBAKrAST. — 1  pint  of  milk. 

DmvKB  — Cooked  meat  (6  oz.  men,  4  oz.  women).    8  oz.  of  potatoes    12  oz.  of 

bread. 
8UPPEB. — 1  pint  of  broth  or  gruel. 

FULL  DIET  (CHILDREN). 

BREAxrABT. — 1  pint  of  milk. 

Dinner. — 2  oz.  of  cooked  meat.    6  oz.  of  potatoes.    6  oz.  of  bread. 

Supper. — }  pint  of  broth  or  gruel. 
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NEWCASTLE-UPON-TYNE  INFIRMARY. 

COMMON  DIET. 

BKEAxrAST.— 1  pint  of  porridge  and  1  gill  of  milk,  or  1  pint  of  tea. 

Luncheon. — }  pint  of  eoup. 

Dinner. — 6  oz.  of  beef  or  mutton  (roast — Sunday,  Tuesday,  Thursday,  and 

Saturday;  boiled — Monday,  Wednesday,  and  Friday),  and  potatoes. 
Tea. — 1  pint  of  tea. 
Supper. — Sunday,  Tuesday,  Thursday,  and  Saturday — 1  gill  of  milk.   Monday, 

Wednesday,  and  Friday — 1  gill  of  boiled  rice  and  milk. 
Every  male  to  have  14  oz.  of  bread,  and  every  female  12  oz.,  daily.     Every 
male  to  have  6  oz.  of  meat,  and  every  female  6  oz.,  daily. 

MILK  DIET. 

Breakfast. — 1  pint  of  porridge  and  1  gill  of  milk,  or  1  pint  of  tea. 

Dinner. — Sunday  and  Thursday — Kice  pudding  and  I  gill  of  milk.     Monday, 

Wednesday,  and  Friday — 1  pint  of  broth  mixed  with  barley.    Tuesday  and 

Saturday — 1  pint  of  boiled  rice  and  milk. 
Tea. — 1  pint  of  tea. 
Supper. — Sunday,  Tuesday,  Thursday,  and  Saturday — 1  gill  of  milk.    Monday, 

Wednesday,  and  Friday — 1  gill  of  boiled  rice  and  milk. 

Every  male  to  have  12  oz.  of  bread,  and  every  female  10  oz.,  daily. 
All  extras,  only,  by  order  of  the  medical  officers. 


EDINBURGH  ROYAL  INFIRMARY. 

LOW  DIET. 

Breakfast.— Bread,  8  oz.     Tea,  ^  pint  (tea,  i  oz.  ;  milk,  1  oz. ;  sugar,  J  oz.). 

Dinner.— Panada  (bread,  3  oz.  ;  milk,  2  oz. ;  sugar,  \  oz.). 

Supper. — Bread,  8  oz.     Tea,  J  pint  (tea,  J  oz, ;  milk,  1  oz. ;  sugar,  }  oz.). 

RICE  DIET. 

Breakfast  — Bread,  8  oz.     Coffee,  }  pint  (coffee,  I  oz. ;  milk,  2  oz. ;  sugar,  J 

oz.).     One  egg. 
Dinner. — Beef  tea  (from  8  oz.  of  meat),  ^  pint.     Rice  pudding  (rice,  1)  oz. ; 

sugar,  i  oz.  ;  milk,  2^  oz.  ;  half  an  egg ;  essential  oil  of  lemon,  1  drop). 
Supper. — Bread,  8  oz.     Tea,  i  pint  (tea,  |  oz. ;  milk,  1  oz.;  sugar,  J  oz.). 
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STEAK  DIET. 

Breakfast. — Broad,  6  oz.     CofTee,  i  pint  (coffee,  i  oz. ;  milk,  2  oz. ;  sugar,  | 

oz.). 
Dinner. — Potatoes,  16  oz.     Beef  steak,^  4  oz.     Broth,  1  pint  (barley,  1  oz.  j 

vegetables,  f  oz. ;  meat.  2  oz.). 
Supper.— Bread,  6  oz.     Tea,  }  pint  (tea,  J  oz. ;  milk,  1  oz. ;  sugar,  J  oz.). 

STEAK  DIET  WITH  BREAD. 

This  is  the  same  as  "  Steak  Diet,"  except  that  6  oz.  of  bread  are  substituted  at 
dinner  for  potatoes,  and  |  of  a  pint  of  beef  tea  for  broth. 

COMMON  DIET. 

Breakfast. — Bread,  6  oz.     Coffee,  i  pint  (coffee,  i  oz. ;  milk,  2  oz. ;  sugar,  ^ 

oz. ). 
Dinner. — Potatoes,  16  oz.     Broth,  1  pint   (barley,  1  oz. ;   vegetables,  }  oz.  ; 

meat,  2  oz.). 
Supper. — Bread,  6  oz.     Tea,  i  pint  (tea,  i  oz. ;  milk,  1  oz. ;  sugar,  i  oz.). 

COMMON  DIET  WITH  BREAD. 

The  same  as  **  Common  Diet,"  except  that  6  oz.  of  bread  are  substituted  at 
dinner  for  potatoes. 

FULL  DIET. 

Breakfast. — Porridge,  IJ  pints — made  of  oatmeal,  4J  oz.     Buttermilk,  1  pint 

(20  oz.). 
DiNNKR. — Boiled  meat,  6  oz.     Potatoes,  16  oz.     Bread,  3  oz.     Broth  (barley,  1 

oz. ;  vegetables,  }  oz. ;  meat,  2  oz.). 
Supper. — Potatoes,  16  oz.     New  milk,  J  pint  (10  oz.). 

FULL  DIET  WITH  BREAD. 

The  same  as  **Full  Diet,"  except  that  bread,  8  oz.,  is  substituted  for  potatoes 
and  bread  at  dinner;  and  bread,  6  oz.,  for  potatoes  at  supi)er. 

EXTRA  DIET. 

Breakfast. — Porridge,  2  pints — made  of  oatmeal,  6  oz.      Buttermilk,  I  pint 

(20  oz.). 
Dinner.— Boiled   meat,  8  oz.     Pot*itoes,  20  oz.     Bread,  8  oz.     Broth,  1   pint 

(barley,  1  oz. ;  vegetables,  }  oz. ;  meat,  2  oz  ). 
Supper. — Potatoes,  20  oz.     New  milk,  15  oz. 


*  In  tins  and  all  the  other  diets,  the  weight  is  to  be  understood  as  applying  to 
the  food  before  being  cooked. 
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GLASGOW  ROYAL  INFIRMARY. 

ORDINARY  DIET. 

Breakfast. — Bread,  4  oz.  Butter,  salt  (or  freeh,  if  specially  ordered),  }  oz. 
Tea,  4  gills. 

Dinner. — Bread,  6  oz.  Broth  or  soup,  2  pints.  Beef  or  mutton,  boiled  (cooked 
weight,  free  of  bone),  4  oz. ;  or  beef  steak  (uncooked  weight,  trimmed,  and 
free  of  bone),  4  oz. ;  or,  mutton  chop  (uncooked  weight,  bono  included),  6 
oz. ;  or,  chicken,  one-fifth  part  of  a  fowl ;  or,  fresh  flah  (cleaned  weight),  8 
oz.  Potatoes,  when  in  season,  instead  of  bread,  1  lb.  Beef  tea  may  be 
specially  ordered  instead  of  broth  or  soup,  but,  as  a  rule,  beef  tea  with  bread 
is  a  dinner  without  beef  or  mutton. 

Supper.— Bread,  4  oz.    Butter,  J  oz.    Coffee,  4  gills. 

MILK  DIET. 

Breakfast. — Bread,  4  oz.    Milk,  4  gills. 
Dinner. — Kice,  2^  oz.     Milk,  4  gills. 
Supper.— Bread,  4  oz.     Milk,  4  gills. 

ROTATION  OF  BROTH  OR  SOUPS. 

Sunday,  Wednesday,  and  Friday — broth.  Monday  and  Thursday — rice  soup. 
Tuesday  and  Saturday — pea  soup. 

Chicken  soup.    Beef  tea. 

EXTRAS,  WHICH  CAN  BE  HAD  TO  ORDER. 

Porridge  and  buttermilk — 4  oz.  meal  and  4  gills  milk.  Milk,  sweet,  to  por- 
ridge, 2  gills.  Milk,  for  drink,  2  gills.  Milk,  warm,  2  gills.  1  egg.  Sago, 
arrowroot,  corn  flour,  2  oz.  Biscuits.  Strong  beef  tea.  Dry  tea,  2  oz.,  and  8 
oz.  sugar,  for  a  week's  supply. 


RICHMOND,  WHITWORTH,  AND  HARDWICKE 
HOSPITALS  (DUBLIN). 

LOW  DIET  (RICHMOND  AND  WHITWORTH). 

Breakfast. — Bread,  4  oz.    Tea,  }  pint. 
DiKWER. — Bread,  4  oz.     New  milk,  f  pint. 
Supper. — Bread,  4  oz.    Tea,  }  pint.    Whey,  1  pint. 

LOW  DIET  (HARDWICKE). 

Breakpast. — Bread,  4  oz.    Tea,  f  pint. 
Dinner. — Bread,  4  oz.     New  milk,  }  pint. 
Suffer. — Tea,  f  pint.    Whey,  1  pint. 
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EXTEAS  AlLOWKJ>, 

1  eggt  Arrowroot}  )  pint ;  or  lieef  teii}  }  pint ;  or  ne^  milk,  J  pint ;  or  ric« 
milk,  I  pint.  Wine ;  or  br^adj  ]  or  gin  ;  or  wbUkj  ;  or  porter,  ^  piot»  m  spe- 
cifilljr  ordered. 

MIDDLE  DIET, 

Bbe^akfabt.— Bread,  6  oz.    Tea,  }  pint. 

DiNsrcR, — Bread,  0  o»*     Be«f,  boiled   (exclusive  of  bone),  J  lb,,  with   broth, 

I  pint. 
SUPPEH. — Breiid,  4  o%.     Tea,  }  pint. 

£xTaA8  Allowed. 
I  «gg.     New  milk,  |  pint ;  or  porter,  J  pint  ,•  or  gin  or  wine,  not  exoeeditig  4  o«. 

MUTTON  DIET. 

Brsakfast. — Bread,  6  oz.     Tea,  }  pint. 

DiKNER^^Bread,  6  oz*     Mutton,  broiled  (exclusive  of  bone),  ^  lb. 

SuppKit. — Bread,  4  oz.    Tutt,  J  pint. 

ExTsaa  Allowed. 

1  egg.  New  milkf  f  pint;  or  porter,  }  pint;  or  wioe,  not  exceeding  i  oi. 
Freah  vegetables  as  ordered. 

FULL  DIET. 

Brkakv AIT. —Bread,  8  ox.     Tea,  }  pint. 

Dinner, — Bread,  8  oz,\  or  potiitoe^,  1  lb.     Beef,  boiled  (exclusive  of  bone}i 

i  Ib.^  with  broth,  )  ptnt. 
SuPPJtR.—Brejid,  4  oz.     Tua,  f  pint. 

Extras  Allowed. 

New  milk,  J  pmi;  or  porter,  }  pint, 

Beiff,  with  br<iih,  to  be  given  for  dinnt^r  on  five  dajt  in  each  week  to  pattenti 
on  middle  diet.     On  WednetdayA  and  Fridays  (  pint  of  gruol  to  be  ftubstituted. 

Potatoes,  on  Tuesdays,  Thursdays,  and  Saturdays  to  patients  on  full  diet  in- 
stead of  bread. 

Formularies, 
Tea  (e  pints). —Tea,  1|  ois.     Sugar,  4  ox.     New  milk,  )  pint 
Beep  with  B&oth  (6  pints). ^Bcef  (exclusive  of  bone),  4  lb.     Barley,  )  lb. 

Oatmeal,  2  ox.     Parsley,  1  ox.     Thyme,  }  ox.     Onions  or  leeks,  )  Ibt     Feppar 

and  salt  to  taste. 

Beef  Tea  (6pints). — Beef  (lean,  without  bono),  4  lb.    Pepper  and  iiUltotaitCi 

WHET.—New  milk,  1  qimrt.     Buttermilk,  I  pint. 

Gruel  (6  pint^). — OatrnVfll,  12  on.     Siignr,  Z  ox.     Ginger  to  flavor,    8la^ 

the  meal  from  night  before;  boil  for  two  huurs. 
Arrowroot  (}  pint), — Arrowroot,  |  o«.    Sugar ^  J  ox.    New  milk,  |  pint 
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BETHLEM  LUNATIC  HOSPITAL. 

Bbeakfast.— Every  day— Tea,  with  7  oz.  of  bread  and  butter  for  males,  and  6 

oz.  for  females, 
0INNKR. — Every  dny^  except  Saturday — 4  oz,  of  bread.     |  Ik  of  vegetables,  and 
1  pint  of  beer,  with  d  oz.  for  Diiiles^  and  5  oz.  for  femalest  of  boiled  beef  (free 
from   boue)  on  Sundays  roast  muttt^n  ori   Montluv  and  Thursday  j  boiled 
mutton  on  Tuft&day  and  Friday  ;  and  roast  beef  on  Wednesday.     Saturday 
-^Metit  pic*  (10  oz.  males,  14  oz,  females),     4  oz,  of  brertd.     1  oz.  of  chcei«. 
Beer  (males  1  pint,  femnk^s  |  pint), 
SuppKR.  —  Males f  Sunday,  Monday ^  Tuesday,  Thursday ^  and   Friday,  name  as  at 
breakfast  J  Wednesday  and  Saturday,  7  oz.  of  bread  j  2  oz,  of  cheese,  1  pint 
of  beer,     Fcmalrs^  every  day^  same  as  at  brealcfai^L 
Patient*  in  employment  in  the  groundfl,  workshops,  or  laundry,  to  be  allowed 
4  oz.  of  breads  I  oz.  of  cheese  or  }  oz.  of  butter,  and  }  pint  of  b<*or  for  luncheon  j 
and  4  pint  of  beer  in  the  afternoon. 

Every  patient  to  be  allowed  \\  oz.  of  tca|8  oz,  of  sugar,  8oz.  of  butter,  and  IJ 
pinU  of  milk,  weekly. 

On  ChriBtma*  Day  the  dinner  to  be  ro«st  bwf  and  plum  pudding.  On  New 
Tear's  Day  a  mince  pie  to  he  added  to  the  usual  fare.  On  Good  Friday,  a  bun. 
On  Easter  and  Whit  Monday  6  oz.  of  roaBt  veal  to  be  allowed  instead  of  the  usual 
meat  for  the  day. 

The  dinners  to  be  further  varied  by  the  occasional  substitution  of  pork  and 
bacon ^  when  peas  and  beana  are  in  season  ;  and  also  b}'  the  occasional  substitu- 
tion of  fl*h,  and  fruit  pies,  wht*n  fii^h  and  fruit  tire  plentiful  and  good. 
The  sick  to  be  dieted  at  the  discretion  of  the  resident  pbyeician. 
The  attendants  to  have  at  all  times   ibe   means  of  obtaining  gruel   for  such 
patienU  as  may  require  it. 

Tbc  above  to  be  considered  maximum  allowances,  and  all  quantities  uneon- 
Bumed  are  to  bo  taken  in  diminution  of  the  next  supply  from  the  itores  of  the 
Hospital. 


ST.  LUKE'S  HOSPITAL  FOR  LUNATICS. 


MALE  DIETARY, 


Bheakfjlst, — Coeoa,  ^  oz.     Milk,  \  pint.     Sugar,  \  oz.     Bread^  6  oz.     Butteri 
)  oz. 

BlKNRR. — 

Sunday, — Conked  meat,  with   bone,  6  oz.     Potatoes,  X2  oz.      Breads  6  oz* 

Beer,  I  pint,     Pudding  ( Tnrinncwjus  or  fruit),  6  oz. 
Monday. — Meat  pie,  with  potatoes,  12  oz.     Bread,  8  oz.     Bcor^  1  pint. 
Tuesday. — Cooked  meat,  with  bone,  8  oz.     Bread »  G  oz.     Beer,  1  pint. 
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Dink  Eft — (continued ) . 

"Wednesidfty.— McAt  pudding,  12  oz.    Potatoes,  8  oz.     Breid,  3  qs*     Bc^r, 

1  plot. 
Tburaday. — Same  lis  Tuesday* 
Friday. — Cooked  meul,  with  bane,  8  oz.     Potatoes,  12  o«,     Breiid,  6  os. 

Beer,  1  pint. 
Saturdny. — Same  ua  Tuesday  and  Thursday, 
TXA. — Tea,  \  oz.    Sugar,  ^  oz.     Milk,  J  pint.     Breads  8  oz*     Butter,  J  oz. 

FEMALE  DIETARY, 

Breakfabt*'— Same  a*  for  maleis,  less  2  oz.  of  bread. 
Dinner. — 

Sutidiiy. — Sume  as  for  males,  lesa  2  oz.  of  meat,  4  oz.  of  potato€s  and  }  piS 

of  beer. 
Mondwy. — Same  a»  for  malesi  leaji  2  oz.  of  pie  and  J  pint  of  beer. 
Tneaday. — Same  as  fur  males,  lee*  2  oz,  of  moat  and  i  pint  of  beer. 
Wednesday. — Same  as  for  mates,  less  2  oz.  of  meat  pudding,  2  oz,  of  potatoM, 

and  i  pint  of  beer, 
ThuFfiday. — Same  a^  Tuesday. 
Friday. — Same  as  for  males,  less  2  oz.  of  meat,  4  oz.  of  potatoei,  and  \  pint 

of  beer, 
Saturday. — Same  a*  for  Tuesday  and  Thursday. 
Tea.— Same  as  for  males. 

1  pint  of  beer,  8  oz.  of  bread,  and  2  oz,  of  cljoese,  may  be  had  for  supjier  in 
the  place  of  the  ordinary  tea,  by  tbofe  male  patients  for  whom  the  medical  officer 
ihall  think  it  deBirnble. 

PatienU  employed  in  work  for  the  Hospital  to  be  allowed  4  oz.  of  bread,  1  ot. 
of  cheese,  and  i  pint  of  beer  for  luneh. 

Th«^  dinners  muy  be  varied  by  the  occasional  substitution  of  pork,  bacon,  lalt 
beef,  or  veal,  when  in  «ea«un  ;  and  al^o  the  occasional  Bubstitution  of  fish,  and 
fruit  pies,  when  either  are  plentiful  and  good. 

Lettuce  during  the  <iummer  months  muy  be  substituted  occasionally  for  otbef 

vegetables. 

The  sick  to  be  dieted  at  the  discretion  of  the  medical  officers. 

The  above  to  be  eon  side  red  maximum  allowances ;  and  all  quantities  unoOD* 

fumed  to  bo  returned  to  the  kitchen. 


HANW  ELL  LUiVATIC  ASYLUM, 


DIET  TABLK  FOR   PATIENTS   EMPLOYED. 

BsEAicraeT. — 

Af<i/«9.>^oeoa,  1  pint.     Bread,  6  oss.     Butter,  }  wb, 
Ftmiite$, — Tea,  1  pint.     Bread,  5  oz.     Butter,  }  oz. 
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Luncheon. — 

Males, — Bread,  8  oz.     Cheese,  1  oz.     Beer,  j  pint.  » 

Females. — Bread,  8  oz.     Cheese,  1  oz.     Beer,  }  pint. 
Dinner. — 
Males — 
Sunday. — Cooked  meat,  free  from  bone  (roast  pork,  beef,  or  mutton),  5 

oz.    Vegetables,  9  oz.     Bread,  8  oz.     Beer,  i  pint. 
Monday. — Cooked  meat,  free  from  bone  (boiled  bacon  or  pickled  pork), 

6  oz.     Vegetables,  16  oz.     Bread,  8  oz.     Beer,  }  pint. 
Tuesday. — Cooked  meat,  free  from  bone  (boiled  Australian  beef  or  mut- 
ton), 6  oz.     Vegetables,  9  oz.     Dumplings,  4  oz.     Beer, 
i  pint. 
Wednesday. — Cooked  meat,  free  from  bone  (meat  pies),  8  oz.     Pie,  4  oz. 

Vegetables,  12  oz.     Beer,  }  pint. 
Thursday. — Fish  (fried  or  boiled,  with  molted  butter),  10  oz.     Vegetables, 

9  oz.     Bread,  8  oz.     Beer,  }  pint. 
Friday. — Cooked  meat,  free  from  bone  (boiled  bacon  or  pickled  pork),  6 
oz.    Vegetables,  16  oz.     Dumplings,  4  oz.     Beer,  J  pint. 
Saturday. — Cooked  meat,  free  from  bone  (Irish  stew),  2  oz.    Stew,  16  oz. 
Bread,  6  oz.     Beer,  }  pint. 

Females — 
Sunday. — Same  as  for  males,  less  1  oz.  of  meat  and  1  oz.  of  vegetables. 
Monday. — Same  as  for  males,  less  1  oz.  of  meat  and  4  oz.  of  vegetables. 
Tuesday. — Cooked  meat,  free  from  bone  (boiled  beef  or  mutton),  4  oz. 

Vegetables,  12  oz.     Bread,  8  oz.     Beer,  }  pint. 
Wednesday. — Same  as  for  mules. 

Thursday. — Cooked  meat,  free  from  bone  (boiled  Australian  beef  or  mut- 
ton), 4  oz.    Vegetables,  8  oz.    Bread,  8  oz.    Beer,  }  pint. 
Friday. — Fish  (fried  or  boiled,  with  melted  butter),  8  oz.     Vegetables,  8 

oz.     Bread,  8  oz.     Beer,  i  pint. 
Saturday. — Same  as  for  males,  less  2  oz.  of  bread. 
Supper. — 

Males. — Tea,  1  pint.     Bread,  6  oz.     Butter,  }  oz. 
Females. — Tea,  1  pint.     Bread,  5  oz.     Butter,  J  oz. 

DIET  FOR  PATIENTS   NOT  EMPLOYED. 

Breakfast. — 

Males. — Cocoa,  1  pint.     Bread,  6  oz.     Butter,  }  oz. 
Females. — Tea,  1  pint.     Bread,  6  oz.     Butter,  }  oz. 
Dinner. — 
Males — 
Sunday. — Cooked  meat,  free  from  bone  (roast  pork,  beef,  or  mutton),  5 

oz.     Vegetables,  9  oz.     Bread,  8  oz.     Beer,  J  pint. 
Monday. — Soup,  thickened  with  oatmeal,  rice,  and  peas,  and  containing  2 
oz.  of  meat  for  each  patient,  with  a  proportion  of  Ra- 
mornie  Extract,  1  pint.     Bread,  6  oz.     Beer,  }  pint. 
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I)iNNRR,^3frt/««  (continued). 

Tuesday  .—Cooked  metitj  freo  from  bone  (boiled  Austrnliftn  b^ef  or  muC 

ton)>  6  ox.     Vegetables,  9  oz.     DuiuplingB^  4  oz.     Beer, 

i  pint. 
Wedoesduy, — Cooke*!  meat,  free  from  bone  (meat  pic*),  8  oz.     Pie,  4  os. 

VegetiibleA,  12  oz.     Beer,  J  pinL 
Thursduy. — Fi.sh  (Tried  or  boil«idj  with  melted  butter),  10  oz.     YegeUblM, 

9  OS!,     Bread,  8  oz.     Beer,  }  pint 
Friday, — Cooked  meat,  free  from  bono  (boiled  bacon  or  pickled  pork),  5 

oz.    Yegetablea,  10  02,     Dumplings,  4  ok.     Boer,  |  pint* 
Saturday. — Cooketl  meut,  free  from  brnie  (Iri^h  stew),  2  oz.     Stew,  16  o«. 

Bread,  6  oz*     Beer,  J  pint, 
JRpwwfea — 
Sunday. — Same  as  for  maleflf  lest  1  ox.  of  meat  and  1  os.  of  vegeublet. 
Monday, — Same  as  for  malee,  less  2  oz.  of  bread. 
Tuesday. — Cooked  meat,  free  from  bone  (boiled  bacon  or  pickled  pork),  4 

oz.     Vegelnble«,  12  oz*     Bread,  8  oz.     Beer,  }  pint. 
Wodnesidiiy. — Sunie  as  fur  males. 
Tliuri^day. — Cooked  meat,  free  from  bone  (boiled  Australian  beef  or  moV 

t4[>n),  4  oz.     Vegetables,  8  o;5.     Bread,  3  oz.     Beer,  |  pint 
Friday. — Fish  (fried  or  bulled,  with  melted  butter),  8  oz.     Vegeiabl«|  S 

oz.     Brend,  3  oz,     Beer,  |  pint. 
Saturday. — Same  sla  for  iiialea,  lees  2  oz.  of  bread. 

MalcM. — Te4i,  1  pint.     Bread,  6  oz.     Butter,  J  oz. 
Femtile^, — Tea,  1  pint.     Bread,  6  oz.     Butter,  i  oz. 
2  oz.  of  cbeeae  and  1  pint  of  beor  given  to  male  patients  for  supper  in  )leu  of  1 
pint  of  tea  and  J  02.  of  butter,  if  requested. 


Jbrwiujartet. 


For  1  pint  of  cocoa — }  oz.  of  cocoa,  1  oz.  of  treacle,  and  }  pint  of  milk. 

For  1  pint  of  tea — \  oz.  of  tea,  }  oz   of  sugar,  and  J  pint  of  milk. 

Iri^h  stew  (liquor  of  the  meat  cooked  the  previous  day),  with  2  oz,  cooked 

Australian  nneui  jiirid  a  proportion  of  Kamornio  Eztractj,  with  12  oz.  of  irrge* 

tables,  for  each  patient. 

Currant  dumplings  {made  with  dripping  or  suet)  are  given  every  third  Satisr* 
day,  in  lieu  of  stew,  12  oz.  to  the  males  and  11  oz,  to  the  females.     )  pint  I 
at  4  P.M.,  and  tobacco  and  snuff,  for  working  patients* 


HOSPITAL   DIETARIES.  559 


COLNEY  HATCH  LUNATIC  ASYLUM. 

MALES. 
Brkakfast. — 6  oz.  of  bread,  and  }  oz.  of  butter.     1  pint  of  cocoa. 

DlNNSR. — 

Monday. — 9  oz.  of  pie  (containing  4  oz.  of  meat).     9  oz.  of  vegetables.     } 

pint  of  beer. 
Tuesday,  Thursday,  Friday,  and  Sunday. — 5  oz.  of  cooked  meat.     9  oz.  of 

vegetables.    4  oz.  of  bread.     }  pint  of  beer. 
Wednesday. — 1  pint  of  stew,  and  6  oz.  of  bread,  as  on  Saturday— or,  8oz.  of 

fish,  9  oz.  of  vegetables,  and  4  oz.  of  bread.     }  pint  of  beer 

(with  either  dinner). 
Saturday. — 1  pint  of  Irish  stew  (made  with  8  oz.  of  meat  and  the  liquor 

from  meat  of  previous  day,  12  oz.  of  potatoes  and  other 

vegetables,  and  1  oz.  dumpling).     6  oz.  of  bread.     }  pint 

of  beer. 
Tea  or  Supper. — 6  oz.  of  bread.     2  oz.  of  cheese  or  )  oz.  of  butter,    i  pint  of 

beer  or  1  pint  of  tea. 

FEMALES. 

Breakfast.— 5  oz.  of  bread,  and  i  oz.  of  butter.    1  pint  of  tea. 
Dinner. — 

Monday. — 9  oz.  of  pie  (containing  4  oz.  of  meat).  8  oz.  of  vegetables.  } 
pint  of  beer. 

Tuesday,  Thursday,  Friday,  and  Sunday. — 4  oz.  of  cooked  meat.  8  oz.  of 
vegetables.     4  oz  of  bread.     }  pint  of  beer. 

Wednesday. — 1  pint  of  soup  (made  with  4  oz.  of  meat  and  the  liquor  from 
meat  of  previous  day,  peas,  rice,  Scotch  barley,  herbs,  &c.), 
and  6oz.  of  bread — or,  8  oz.  of  fish,  8  oz.  of  vegetables,  and 
4  oz.  of  bread — or,  12  oz.  of  currant  dumpling.  }  pint  of 
beer  (with  either  dinner). 

Saturday. — 1  pint  of  Irish  stew  (made  with  8  oz.  of  meat  and  the  liquor  from 
meat  of  previous  day,  12  oz.  of  potatoes  and  other  vege- 
tables, and  1  oz.  dumpling).     6  oz.  of  bread.     }  pint  of 
beer. 
Tea. — 6  oz.  of  bread.    J  oz.  of  butter.     1  pint  of  tea. 
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Absinthe.  305 

Abstinence  from  food,  473 

Abatilon  esoulentum.  flowers  of,  285 

Abyssinia,  raw  meat  eaten  in,  456 

Acajou  nut.  263 

Aoarus  domestioas,  or  cheese  mite,  205 

farinee,  or  flour  mite,  240 
Acetic  acid.  122,  136 
Acorn  ooifee,  350 
Acorns,  259 
Acrolein.  488 

Adipoeere.  production  of,  91 
Aerated  bread,  234 
Africa,  food  in  the  different  parts  of,  455- 

459 
Africans  (East)  food  of.  457 
Agaricus  campestris,  287 
Agouti.  210 
Air,  preservation  of  food  by  exclusion  of, 

399 
Alaria  esculenta,  280 
Albatross,  215 
Albumen,  42,  51 

Mulder's  analysis  of.  84 

as  a  force-producing  agent,  87 

insufiioient  to  sustain  life,  405 

vegetable.  44 
Albuminose,  or  peptone,  45,  46 

production  of,  26,  51,  52 
Albuminous  group  of  alimentary  principles, 

41 
Alcohol,  137-141  357.  376 
Aleoholio  beverages,  357-395 
Ale.  862 

Alimentary  principles :  their  clnssifications. 
chemical  relations,  digestion,  opsimi- 
lation.  and  physiological  uses,  37-146 

■nbstances,  147-396 
Alkaline  secretions,  effect  of,  47 
Allium  cepa.  283 

Almond,  260-262  ;  composition  of  sweet,  261 
composition  of  bitter,  261 

sweet,  furnishes  a  food   analogous 
milk,  496 
Alum  in  bread,  234 
Alum  whey.  535 

Amblyrhyncus  (a  genus  of  lizard).  216 
American  cheese.  203 
American  (North)  Indians,  food  of.  446 
Ammonia  in  the  atmosphere,  32 
Amygdalin,  260 


Amygdalus  communis,  260 

persica,  299 
Amylic  alcohol.  394 
Amyloid  substance,  118,  120,  121.  125 
Anacardium  occidentule.  263 
Anunassa  sativa,  or  pineapple,  311 
Animal  alimentary  substances.  147-223 
foods,  exceptional.  206-223 
system    and    a  steam-engine,   anologv 
between.  22.  23 
'  Animolii.  effect  of  different  foods  upon  their 
I  character.  466 

and  plants,  reciprocal  relation  of,  34.  35 
Anisette.  395 
I  Anomia  ephippium,  219 
Anstie's  experiments  on  the  effect  of  alcohol. 

138.  358 
Antiseptics,  preservation  of  food  by  the  use 

of.  402 
Ants  (white),  218 
Apium  graveolens,  281 

Appetite  a  guide  in  regulating  the  supply  of 
food,  468 
a  measure  of  capacity  for  work,  419 
Apple.  292.  293 ;  composition  of,  293 
'  Apricot,  300  ;  composition  of,  301 
'  Arabs  of  the  Nubian  desert.  455 
I  Aracbis  hypogoea.  or  earth-nut,  357 
Araucaria  imbricata,  314 
Arctic  food.  412.  444 
I  Armadillo.  214 

I  Arrucacha  esculenta,  root  of.  272 
Arnick.  394 
I  Arrowroot,  325-326,  533 
Brazilian,  324,  326 
British,  266 
East  Indian,  326 
English.  326 
Portland.  326 
Tahitan.  325 
Artichoke.  282 

Jerusalem.  271  ;  composition  of.  271 
Artocarpus  incisa  and  integrifolia.  314 
Arum  esculentum,  root  of,  275 

maculatum,  326 
Asparagin,  282 
Asparagus.  282 

Aspergillus  glaucus.  or  cheese  mould,  205 
Ass's  flesh  eaten  by  the  Romans,  212 
Astralagus  Bceticus.  350 
Atriplex  hortensis,  279 

36 
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^^^56^^^^^^^^^ 

INDEX.                                 ^^^^^^^^B 

^^H             Atinentti,    canDtbals   of  aDcienl   Boob 

and, 

BeverageB,  noa«nlcoholia,  exbilaratiof.  ta^^l 

^B 

reftorativB.  335-357                                         ^B 

^^H             Aube^gint,  fir  #gf;'ap{>Ie,  2S5 

Bicknell,    Mr;,    on   the    use   of   hor»fle«b,      B 

^^H             Aaslniliii^  fouU  of  tbe  niitives  of,  449 

211                                                                           B 

^^m             Avton  hntivn,  242 

Bidder's  experiment  on   the  solvent  inAa-      B 

^^H              Avenhi,  243 

ODoe  of  the  iuleBiineil  juice,  48                           fl 

^H              AxolutI  of  M»ioo»  217 

Biffinff,  293                                                                   fl 
Bigiirrenu  cherry.  209                                           fl 
Bilberry,  a(»7  ;  oompogilton  of,  307                     ■ 

^^H             Bftcon,  154  ;  ootn position  of^  U5 

Bile,  aotioa  of.  in  dijrpjuton.  47,  50                     ■ 

^^B              Bilked  Dour,  2:i0 

power  of,  to  emuUify  the  futty  aeiiU^       fl 

^B              Biiking«  489 

99                                                                    ■ 

^H             Bjikitiit  powilt-r,  232.  2U 

Birdi*  neita,  noup  mnde  from.  215                        1 

^H              Baly.  Dr.,  2(^8 

Birroingbarii  (leDeml  Hu«piUil  dietAf7,  549        1 

^^m              Biindicni>t.  2(10 

BiiohofT.  4A5                                                             ■ 

^^H               Biinjina,  3IH;  co[npn»Uion  oF,  v{l4 

hie  opinion  that  gelatin  liNf  a  tiiilritiire       1 

^H              BAnting  s,  Mr,  diet,  4n&.  f>l]-5l.'i 

Yahie.  95                                                        ■ 

^^H              BADtinj^isrn.  deingor  of,  512 

Biscuitj',  230.  238,  242  ;  compoaitiofi  of,  2^9       ■ 

^^H               Bj<rbrrr5%  :U>7 

BiAon,  210;  ita  hump,  210                                     fl 

^^^1              Biiroetonn  quU,  263 

BiUeri).  3^5                                                       ^^M 

^H              B%rk.  3r5 

Elmk  pudding,   ISfJ                                            ^^H 

^^B             Bart«y.  245,  24ft  ;  oompoiilion  of,  245 

BUckberry,  .10U  ,  cotnpoeition  of.  310        ^^H 

^^H                      Se»toh«  milled  or  pot,  245 

BlMdderlock,  280                                              ^^M 

^^^^              penri,  245 

Blueberry,  307                                                  ^^^H 

^^^^^            patent, 

Bljips  eu](;ala,  218                                              ^^^| 

^^^^P 

Blood  of  ihe  pig  and  bollock,  156              ^^^B 

^^^^^              WAter, 

Blubber,  209                                                  ^^M 

^^H^             Barrnl,  on  tbe  elimination  of  nilro^eri, 

55 

Boiling  of  food,  486.  487                               ^^H 

^^H             Burrow  on  th«  gluttony  of  the  HuttentoU 

Boifing  of  wnter  for  pnrifleation.  Sill          ^^^B 

^^^B                          nud  BoijftHitt-unf,  425 

Bole,  an  enrlh  eaten  by  the  (Htoin.«of,  220         fl 

^H             Ba«iti»k,  (?re»ttid.  210 

Bolognn  jtausugeii  mi\de  of  ik9i<c«'  Qe#h.  312          fl 

^^H              Brttntiifl  edutb,   or  btvent  potalo,    2^5, 

2fi9. 

Bone,  reUtive  timount  of,  in  iiniitiaU,  155           fl 

^H 

nutritive  ciitirnoter  of,  155                              ^| 

^^H             Baudot's  experiment  on  the  effect  of  ntcohot, 

Itorde.iux  wifjes,  382                                           ^^H 

^H 

Borfonle,  277                                                       ^^^H 

^^H             Beani,  255  ;  ourapofitlon  of,  35d 

U(>t-je»m<fcns,  fiKKl  of,  4  58                              ^^^H 

^^H                     Fronoh,  355  ;  outtipo»ition  of,  25(1 

gluttony  of,  425                                      ^^^B 

^H             Benr  20H   444 

Bourtree,  or  elder.  308                                               H 

^^H             Beaajulnii  wine.  383 

Boussingault   on   the    pr^do^tion   of   fiiHj       fl 

^^H             Beckor.  mo,  1 1 7 

mntter,  25,  138,  r30.  409                              ■ 

^^m            Beef,  152  ^  rompoailioQ  of,  152 

^^^B                      efjience  of,  5H1 

iii»i<phor9t  •'^2                                       ^^^^1 

^H            Beef  ten.  527 

Brandy^  3f»2                                                     ^^H 

^^V                            unvory.  529 

Brtindy  mixture,  S^l                                  ^^^H 

^^H                            Liebitf^f,  620 

Brank.  or  buckwheat,  253                            ^^^H 

^H             Beer,  Z^2-Ub 

6ra»>iea  nnp^^  284                                       ^^^| 

^H             Be«f.  218 

27  A                                            ^^^^B 

^^H                     experituents  on,  128 

rapa,  or  turnip,  274                                ^^^^1 

\^^m            Beet  (lefi).  led  vet  of,  279 

Bratil  nut,  2A3                                                  ^^H 

^B                     white,  379 

Bread.  231-237  ;  compusltioa  of,  23A          ^^H 

^^1                     ohard,  28S 

from  an  batted  flour,  145                        ^^^B 

^^1              Beet  root,  274 

in  times  of  famine,  315                            ^^^H 

^^^V                      »uj(iir  Tromt  31 B 

Bread  jelly,  522.  532                                     ^^fl 

^^B              Beetle t.  21 K 

brown,  231,  23A  ^  q4«  of  io  ortmonfi^^fl 

^^H               Berbrria  vulj^^aris,  or  bnrHerrf,  307 

conilipaiiun,  536                                        fl 

^^B              Bernnrl't  diNsovery  of  glycogen.  130 

rye,  247                                                            ■ 

^^B                     experiments     on    the    ruiBituilatiofi 

of' 

Indian,  248                                                          ■ 

^H                       iU^Ar,  12:^ 

Bread. fruit,  314                                                          ■ 

^^H             Bernorc)  tin  the  aeitlific^iitton  of  fiil,  09 

meal,  a  kind  of  earth,  220                     ^^H 

^^^1                     im  the  niHion  of  I'oodi  on  the  urine 

&h 

Breakfait,  479                                                  ^^H 

^^B                                518 

Brewing,  363                                                    ^^H 

^^B             Berlhidletiit  excel«»,  2&Z 

Urie  cheeiie,  eompoiiUton  of,  204                  ^^^H 

^^B            Betii  vul^nrii  and  altiisitan,  374,  275 

Oright'p  dL#eft«e,  diet  tor.  517                         ^^fl 

^H                     eicU,  27 »,  283 

Brill,  174                                                          ^^M 

^^^K                      muritimii,  271^ 

BrinJnU  380                                                      ^^M 

^H            Btthbin  Lunntto  r{«v«piiiit.  dietai^  lit,  565     | 

Broocoti,  278                                                  ^^^B 

^H            Be?eiiigei«  328-395 

1 

•pmiitfl,  378                                            ^^^1 
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Broiling,  488 
Brose,  beef  and  kale,  244 
Broths,  490 

Brown,  Horaoe  T.,  on  the  estimation  of  am- 
monia in  atmoepherio  air,  32 
Brown  bread.  2HI.  2^6,  526 
Brunner's  glands,  secretion  of,  99 
Brussels  sprouts.  278 
Bucellas  wine.  387 
Budrnm  (oatmeni),  243 
Buckwheat,  253 :  composition  of,  253 
Buffalo,  210.  446 
Bugong,  an  Australian  moth,  218 
Bullaee.  297 
Burgundy  wines,  382 
Bustard,  215 
Butter,  200-202 

Buttermilk.  193  ;  composition  of,  193 
Butternut,  263 


Cabango,  food  used  at,  457 
Cabbage  tribe,  products  of,  276 

red.  277 

white  garden,  277 
Caeno  butter,  355 
Caffein,  336 
Cagliari  paste,  239 
Cakes,  230 

Caladium  seguinnm,  rhizomes  of.  272 
Calorifacient  group  of  alimentary  principles, 

38 
Cambridge  system  of  training,  501 
Camel.  210  ;  its  hump,  21 1  ;  its  milk,  210 
Camembert  cheese,  composition  of,  2U4 
Canna  edulis,  326 
Cannibalism,  206,  207 
Capraria  bi flora,  343 
Caramel.  319 
Carbohydrates,  114-136.  510 

amount  in  dietaries,  471 

assimilation  and  utilization  of,  123 

conversion  into  fat.  130-134 
Carbon,  amount  required  in  food.  440 
Carbonic  acid  a  measure  of  muscular  work, 
107 
in  the  air,  30 
Carbuncles  caused  by  eating  diseased  meat, 

164 
Cardoon,  282 
Carlina  caulescens.  282 
Carlisle,  Sir  Anthony,  on  Arctic  food,  412 
Carnivorous  animals  fed  once  a  day,  476 
Carob  tree.  3H 

Carpenter,  Dr.,  on  starvation,  475 
Carrageen  moss.  280 

decoction  of.  518 
Carrion  eaten  by  the  Zulus,  214 
Carrots,  272.  273 ;  composition  of,  273 
Carya  alba,  263 
Casein.  43.  52,  143,  185,  188,  202 

vegetable.  44 
Cashew  nut.  263 
Cassava.  323-324 

bread,  324 
Castanea  vesoa,  258 


Castration  improves  the  animal  for  edible 

purposes.  149.  168 
Caterpillars.  219 
Catha  edulis.  344 
Cuts.  208 
Cauliflower,  278 
Caviare,  177 
Celery,  281 
Cellulose.  122    • 

Cernsus  duracina,  or  common  cherry,  299 
Ceratonia  siliqce,  314 
Cerealia,  225-254 
Cerenlin,  227 

Ceylon,  food  of  the  inhabitants  of,  454 
Chaat.  or  Abyssinian  tea,  344 
Chain zse  of  the  egg,  183 
Champagnes,  383 

Chard,  the  leafstalks  of  artichoke,  282 
Charqui,  or  dried  beef,  399 
Chartreuse,  liqueur,  395 
Chateau  d'Yquem  wine.  382 
Cheddar  cheese,  composition  of,  204 
Cheese,  202-205  ;  composition  of,  203 

poisoning  by.  205 
Chenopodium  quinoa,  254  ;  leaves  of,  279 
Cherry.  299  ;  composition  of,  299 
Cheshire  cheese,  203 
Chester, cheese,  203  ;  composition  of,  204 
Chestnut,  earth.  357 

Spanish,  258 
Chiccory,  350,  351 
Chicken  tea,  529 
Children  require  food  more  frequently  than 

grown-up  persons.  482 
China,  food  of  the  inhabitants  of,  452 
Chlorophyll,  action  of,  in  plants,  27 
Chocolate,  354 
Chondrin,  44,  94 
Chondrus  crispus,  280 

Chossat's  experiments  on  death  from  starva- 
tion. 473 
Christisun,   Sir  R.,  on  unwholesome  meat, 
164,  165 

on  the  laxative  action  of  oatmeal,  244 

on  poisoning  by  dnrnel  grass.  240 

on  test  of  poisonous  fungi,  288 
Chromic  acid  test  for  alcohol.  138 
Chrysalis  of  the  silkworm,  219 
Chyme,  the  product  of  gastric  digestion,  47 
Cicada,  an  insect  eaten  by  Greeks,  219 
Cichorium  endivia,  284 

intybus,  350 
Cider,  292,  365,  366 
Citric  ncid,  136 
Citron,  296 
Citrus  acida,  or  lime,  296 

aurantium,  or  orange,  295 

decuraana,  or  shaddock,  296 

limetta.  or  sweet  lime,  296 

limoniuro,  or  lemon,  296 

medica,  or  citron.  296 

pompelmoos,  or  pomelo.  297 

vulgaris,  or  Seville  orange,  290 
Claret  wines,  382 

action  of,  on  the  human  body,  139 
Clark's  process  for  the  purification  of  water, 
334 


^^^  564 

^^^^1 

^^M            day  eat«ti  in  Afrien,  220 

Caeumis  citrtitlos,  or  imttrmeloD,  3]t        ^^^H 

^^^B            Clitiiiit«.  vftriAi^  of  dicrt  required  ace 

ordiog 

m«'lo,  or  meloD,  311                                 ^^^H 

^^H                to  differtriM  of,  412 

KAtiruA,  fir  eueaaiber,  tBb                      ^^^H 

^^^^^^     Coh-nuC,  2(13 

Cucurbita  ovifem,  pepo  and  melopepo,  S8^^^^| 

^^^^^L    Co«hl«Anfi  officinikUi  *t  Banicft,  445 

Cnritvcm.  2i)5.  395                                             ^^^H 

^^^^^H    CuftkntoQ*,  214 

Careuma  ang««lifo1ia,  335                             ^^^H 

^^^^    0«ekl«f. 

Card,  IV:{                                                   ^^H 

^^F          C0eoA«  8:»2-35T.  eotopasllion  of,  35$« 

35fi 

CnrrantA,  dried,  303                                         ^^^H 

^^H                   fictkiuut,  'Ab7 

red  ^nd  binek.  305                                  ^^H 

^^V                  DmiHUn.  or  gusrftOft,  S5l 

roin  posit  ion,  305                                       ^^^^H 

^^H           OocoAfiui,  2(12, 

Cattle  ll>h,  219                                                ^^H 

^H                   Vftlu«  of.  H*  food,  4&I.  455.  455 

Cjf^nf.^i}'                                                              ^^^M 

^^H             Co4Sni  tinoireriii  2^2 

Crdnnin  \                                                               ^^^^H 

^H            Codftjb,  17ii :  ood  lonnd^  177 

CjDiiru  .  .                 s  2g2                            ^^H 

^^m            Cofle«,  .144«:fdry;  ef»mt)Ofition  of,  347 

262                                               ^^^H 

^^H                     leiiy«»,  iiifuflioQ  made  from,  M^ 

C}riiip#,  ffti  In  the  larva  At  133                      ^^H 

^^^M                    fii^titiriiin,  MfiO 

CyperuB  e«enl«nttis,  or  earth  obestnot,  *i57'^^^B 

^H                     Bweilbh,  :i50 

Cy»tieeroua  cellnlo#o»,  159                                        ■ 

^^H           Cold,  or  Cdtiirrh,  dry  treatmeot  for  oor^  of^ 

H 

^H            ^1(^ 

^1 

^^H            Cold  At  n  9hArf>«D«r  of  the  uppetUe,  424 

Dabomej.  food  of  the  inliabitftiiU  of*  435          M 

^^H                    l&dur»c«  of,  in  pretervtog  food, 

3^8 

Dni^y,  tenvei  of,  265                                       ^^M 

^^H            C»l«wort. 

l>nin^on,  2S»7                                                      ^^^1 

^^H           Cotnty  Hiitoh  Lun»tio  AHylttm,  dieUrj  at^ 

Dnrnel  j^rnM,  240                                             ^^^M 

^H                6dV 

Date,  im,  455                                                   ^^H 

^^m           CotoniruQi.  IB9 

Date  pi  u  ID,  3 14                                                    ^^^1 

^^H            Comhe.  Dr  ,  on  lh«foi>d  of  the  monki 

lof  La 

l>iiucu»  ciirot*i,  272                                          ^^^H 

^^H                Trnppe.  477 

l)aa>clt^h'»,  Dr.  pro«e«t  of  bread  making.       V 

^^H            Condi tuetiis,  3a<t 

2.12-2:14                                                               ■ 

^^^H            Coneft  or  conen  ttuur.  230 

9a vv,  Dr.,  on  the  ralttO  of  fi^b  tJ  food*  17I«        ■ 

^^H            CoDMtipiiTinn  removed  by  brown  brtftc 

I  Ut 

175                                                                             M 

^^^1              Cofivi>1vulu!4  batntjin,  20t) 

Deokitn,  (<iod  in  tbr,  454                                  ^^^| 

^^H            Cooking,  t'ffecti  of,  i^h 

Desctrin.  an  urtificidl  goin,  122                      ^^^^M 

^H           Conking' pot,  m\ 

Dewberry,  or  j^ray  bniiuble,  310                   ^^^H 

^^^B             Clipper,  London,  364 

Dborrn,  or  Dboora  p;rni^a,  252                                 ^H 

^^H            Cor  morn  ot,  215 

DiAUetea  niellitui,  sug<ir  and  urea.  ISt         ^_^| 

^^H             Cori>,  {ii»p,  248 

diet  rnr,  513-515                               ^^H 

^^^H                     liib^  or  tiirilxi}  porridgcr,  249 

Diootvie?  bibiatua  and  torqttatufl,  313         ^^^H 

^^1                    floor.  2ltf 

DietaVief^                                                    ^^B 

^^H            Comnro't  limited  diet,  431},  437 

hospital,  401),  537-559                            ^^^H 

^^1            Corpulvncy.dietfnrihnredtictionof.  511-519 

prifon.  4:tl-4Hi(,  451                                 ^^H 

^^H             '»Correlnti«w,"  drove"?  dfftnitlon  of, 

17 

workhnose,  4:iO                                             ^^^H 

^^H            Corvi94irt'fl   (Luoien)  vii<wi  uh  to  ^b« 

a«lioD 

Aubi<i«itence  diet,  428                                 ^^^^| 

^^H                 of  the  pnnrroiiK,  48 

diet  of  ttdnll  in  fttU  b»»lth,  428             ^^H 

^^H            Corjiu*  avellnim,  tiibkilofn,  and  grandh,  3611 

diet  of  nctjve  laliDren*,  42H                        ^^^^| 

^^H            Coanux  of  lh«  ar»eirtil<i,  219 

diet  of  biird  working  fMbororf,  429       ^^^| 

^^B            Citu^eotiH,  or  {jouscuuiiiou  of  the  Ar»bt, 

339 

diet  of  Ihe  En^tlisb  noldier,  429                      B 

^H            Cmb  fliih.  178 

diet  of  tbe  Kn^Hfh  #nHor.  430                         ■ 

^^B            Crub  »pp1««  292 

Dlel«lie  prepArtttion*  for  tbe  invalid.  5I?-53^h^^| 

^H            Crnekn«n^  2'm 

Bii^tetiey.  principles  of,   403-442                      ^^^H 

^^m              Cmke.  dpotied,  214 

prnctieol,  44,V5n2                                       ^^^| 

^^B           CrambD  miiriiiiii*,  281 

Digest iao.  nature  of.  46                                            H 

^^H           Crttiibtrry,  SM 

•tnte^  inOiienclng.  493                                      H 

^H            CrAnv.  214 

of    nitro^^enour  oialter   fn    the    t*>l^"*2^^^l 

^^H            Crawfiffh,  rivor  or  freih- water,  179 

^^^^H 

^H 

Digentivo  organ*  <if  infanta,  492                    ^^^H 

^^H            Creatiit  tHO,  192;  oorupoMtion  of,  103 

Dinner,  47 ».  480,  432                                                V 

^^B                   Oev^onabire  or  cJoHed,  Hi2 

Dio»eorea  tativa,  alaiii  ond  batata*,  270           ^^ 

^^H            Cr«am  ch««j««,  20.1 

Dioipyro.t  kaki,  314                                          ^^^H 

^^H            Crentn  of  tnrtor  wlieyt  53& 

Virginians.  314                                        ^^H 

^H                             drink.  536 

Dirt  eating,  219-221                                      ^^M 

^^H            CreM.  garden.  284 

Dofc«,  208                                                         ^^H 

^^H            Cnuiping  of  fl<h,  173 

DnK5*b.  217                                                  ^^H 

^^H           C  rooted  i1«,  2l(t  ^  iti  tggt,  215 

Dolicbos,  a  pulse,  258                                       ^^M 

^H           Crumpeti,  2ST 

Doudorv  on  the  feeding  of  tbe  Arab*e  kont,        ^| 

^^H           CoeuDber.  285 

420                                                                       M 

^H          Cuckoo.  214 

Donkeyf,  213                                              ^^M 
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Doara,  the  ohief  food  in  India,  455 

Drink  included  in  food.  37.  38 

Drnitt,  Dr.,  on  the  stiuiuliiting  qaalities  of 

liquid  essence  of  beef,  466 
Drying,  pre^erration  of  food  by,  399 
Du  Burry*8  Revalenta  Arabian ,  327 
Dublin  hospitals'  dietary,  553-554 
Ducks,  experiments  in  the  fattening  of,  131 
Dugong,  Indian,  210 

Dumas  on  the  production  of  fatty  matter, 
25,  128 
experiments  on  bees,  128 
Duodenum,  action  of,  in  digestion,  49 
Dnprd's,  Dr.,  experiments  on  the  action  of 

alcohol.  140 
Duroy's  observations  on  alcohol,  137 
Dutch  cheese,  203  ;  composition  of,  204 
Dynamic  relations  of  food,  17-24 
Dysentery,  diet  for,  526 
Dyspepsia,  food  for,  520-524 


Earth-eating,  219-221 
Earth-nut,  341 
Echinus  sphnra,  219 

Edinburgh  Royal  Infirmary  dietary.  551-552 
Edwards's  (Milne)  experiments  on  bees,  128 
Eels,  172;  composition  of,  172 
Eel,  mud.  217 

£gS*  181-185,-  composition  of  the  entire 
contents.  144,  182;  of  the.white,  182; 
of  the  yolk,  182;  dry  constituents. 
183 

as  a  typical  illustration  of  natural  food. 
403 

and  brandy,  531 
%g-appl«.  286 
Egypt,  food  in.  455 
Elderberry,  308 
Elder  rob.  308 

wine,  308 
Elephant,  213;  its  foot,  trunk,  and  tongue, 

213 
Embden  groats,  242 
Emulsin.  260 
Endive.  284 
Energy,  actual  and  potential,  18 

conservation  of,  19 

and  force,  distinction  between,  18 
Entrails  of  animals  enten,  214 
Ergotised  or  spurred  corn,  240,  247 
Ervalenta,  258.  326 
Ervum  lens,  257.  326 
Esquimaux,  food  of,  424,  444 


Faba  vulgaris,  257 

Fagopyrum  esculentum,  253 

Fagots,  158 

Farinaceous  preparations,  322-327 

seeds,  224-259  j 

Fasting  (Welsh)  girl,  474 
Fat  in  relation  to  muscular  force-production,  , 
105-110 

actual  force  value  of,  III,  112  | 

uses  of,  100-102 


Fat  as    a  heat-producing  agent,    103-106, 
136,419 

amount  required  in  diet,  471 

insuflScient  to  sustain  life,  409 

nitrogenous  matter  as  a  soCirce  of,  91-93 

conversion  of  carbohydrates  into,  130- 
134 
Fats,  or  hydrocarbons.  97-113 
Fatty  degeneration,  explanation  of.  90 

matter  as  an  alimentary  agent.  508 
Fnulborn,  ascent  of,  byFickand  Wislicenus, 

58,  110.  414 
Feaberry,  304 
Feejee  Islands,  food  of  the  inhabitants  of, 

451 
Fibrin,  42,  52 

insufficient  to  sustain  life,  405 

vegetable,  44 
Fick  and  Wislicenus  on  the  origin  of  mus- 

cu In r  power,  58-61,  109,  414 
Ficus  oaricu,  or  common  fig,  312 
Fig,  common,  312 

Indian,  H\2 

key  fig  of  Japan,  314 
Filbert,  263 
Filtration  of  water,  334 
Fish,  169-177 

composition  of  white,  171 

boiling  of,  487 

dried  and  ground  into  powder   in  Si- 
beria, 169 

prejudice  against,  170 

poisonous,  170 

healthiness  of  the  fish-eating  class,  171 

edible  qualities  of,  175 

shell,  177-181 
Flies,  219 
Flint.  Dr.  Austin,  on  elimination  of  nitrogen 

in  relation  to  work,  68-72 
Flounder.  173 

Flour,  whenten,  228-230 ;   composition  of, 
229 

and  milk,  531 
Fluid,  regulation  of  amount  of^  515-517 
Flummery,  242 

Foie  gras,   156;  prod«ction  of,   129;   com- 
position of,  156 
Food,  dynamic  relations  of,  17-24 

origination  of,  25-35 

constituent  elements  of,  36 

classification  of,  39 

preservation  of,  397-402 

mixture  of  animal  and  vegetable,  the 
best  for  man,  441.  462 

proper  proportion  of  fresh,  necessary, 
462 

dietetic  relations  and  effects  of  animal 
and  vegetable,  compared,  463-467 

proper  amount  of.  467-476 

in  relation  to  work,  418-421 

adaptation  of,  to  demand,  411 

nutritive  value  of.  413 

force- producing  value  of,  416 

animal,  stimulant  properties  of,  466 

evils  caused  by  excess  of,  472 

proper  of  man,  443-462 
Food  for  infants,  Litrbig's,  195,  246 


^H                                                        V^^^^B^^^^I 

^^m           Fi»od«,  animal,  fotnettiDet  but  not  ordtnukrllj 

Graham,  121                                                   ^^M 

^^m               ttAtea,  206-2 2vt 

Grape,  itO2-»T04,   S6S-371  ;   oompo'innn  of.^^B 

^^m            Force«  eot)B«rVfition  of.  18 

303                                                                   ■ 

^^H                     De  it  her  created  nor  (leairoject,  17 

Amerioan,  young  ihoots  of.  2S4             ^^J 

^^H                    and  energy,  diiti  notion  bnw««n,  18 

GraMbopp«riL  218                                          ^^^H 

^^H              Frtiircroy'^  ilijooverj  at  tidtpoc«re,  91 

Greengage.  207                                                ^^M 

^^H              FragftriA  collina  and  ve^vm,  308 

Greenland  food,  425.  445                                ^^H 

^^^            PrnDk}iind'9  ciUeulutions  nf   tho  forco-pro^ 

Grrenff,                                                              ^^^H 

^^H                         diicing  vjilue  of   Tiinous    nrticlos  of 

Gritii  (matte),  24^                                           ^^^| 

^H                        food.  414-416,  42a  (note) 

Groa(»,  or  grit*,  242                                       ^^^| 

^^H                     experiraenU  nn  Ibe  nmoutiL  of  energy 

Groundnut.  :i^7                                                V^l 

^^H                        producible  from  nitrogen  out  matter, 

Grove'e      '*  Correlation     of     the     PhytieA^^H 

^H 

Force.."  17,  10                                                    ■ 

^^H            Frtiiiklln,  iSir  John,  435 

Grabs,  219                                                                 M 

^^H            Pri^my'e  frrmulii  for  pf^ciin,  )M 

GmeL  oaUoeal,  244,  5:i2                                          ■ 

^^H             Frletidlv  rslands,  fuod  of  the  nutivee  of,  450 

Grandlacb*s  experimenls  on  beet,  12d         ^^^H 

^H             Frugfi.  211 

Grnyc^re  cheese,  cuuipo»iit«*n  of,  304           ^^^^M 

^^M             Fruit,  pr^ierved,  400 

Guaeho!9,  food  of  ibe,  44S                               ^^^H 

^H             Priiiti,  29U-':U4 

Guarana.  336.  351.  3S2                                      ^^^1 

^^m            Frumenty,  228 

aff  u  remedy  for  ^ieW  headache,  351               V 

^H              Frying,  489 

Goaranin  identical  ifith  Ibein^  3.16,  551       ^^S 

^^B            Fun^i.  growth  nf,  f^tneptmnnl.  30 

Guinea  graae.  2^2                                           ^^M 

^H                     esculent^  28(^-280  ;  tfouip'itfiUon  of,  287 

GoU  «aleo  during  Lent,  215                         ^^^M 

Gum.   120-123                                                ^^M 

inftuflleient  tu  «u«tain  life>  400               ^^^H 

^^B            6ag«i,  f^reen  fiLod  porpl«,  3tt7 

Gum-water,  bM                                                ^^^H 

^H             Gnme,  |(\B 

Guy,  Dr,.  on  the  diet  of  EngUtb  prisoos,  44 1        m 

^^H             (Uingee'i,    Frof.^  r«port  on  Ibe  dUeftsea  of 

Guy'i  Hospital  dietary,  469,  637                             1 

^H                 life  jit<rck.  Ki2,   lft5 

Gyropbora,  261                                                         J 

^^V              Garrnwiiy,  Thainii^,  3<^8 

H 

^^H              Oafpftrlti  mi  Ifae  uctiut)  of  ooflee.  340 

fl 

^^H             (ijMtric  juice,  ivction  ot  ^5,  46 

Haddock.  173                                                         1 

^H             Gelatin,  41,  94,  U6 

Man  well  Lunatic  Aitytum,  dietary  al,  556-         1 

^^H                      riu  exi)!tten(!e  in  regetnble  food,  25 

557                                                               _^J 

^^H                     in  the  urine  ufter  injediun  italo  ibe  vet- 

Hare,  160                                                        ^^M 

^m 

Haricots,  or  Frenob  heant,  356                     ^^^H 

^H                     quoAtkin  of  \t9  nutritive  vatue,  405,  4416 

bianco,  256                                                  ^^^M 

^^1              Oelatin  Cotumiiiion  of  the  loniitute  of  Atu- 

Katibtug,  48U                                                      ^^H 

^^B                           rterdiitf),  4116 

Uu^aWe  analyfi*  of  revalenta.  327             ^^^H 

^^H                      PAri»   Crtuimisaioo,     French    Acudeiuy, 

examinntiouof  milk,  196,  197              ^^H 

^^P                          eupcfu!(iunff  arrived  nt.  V5.  404-405 

Ilatelnut,  26.1                                                      ^^^H 

^H^             Oeliitifious  pHnoiples,  i^UmenUry  value  of* 

Ue»d>,  .Sir  Franeis.  eiparleoot  of  fo^  t«        M 

^m            03-ofl 

the  Pampai,  44H-499                                           J 

**QeopbAgie/'  or  dirt-etttngj  221 

Heart.  157                                                                  M 

Oberkiufi,  285 

Ueal,  eqniralflot  of,  in  meehaiiical  moUnn,        ■ 

Uilbert'i    obiervtitioni    on   ibe   feeding    of 

18,  lit                                                                ^^M 

eattle.  75,  n,  1.12.  464 

Hedgehog,  209                                                    ^^H 

Qin,  or  CJenevn,  m'l 

Helbntbua  luberosaa,  971                           ^^^H 

Gingefbreftd,  2.H8 

H«lmh«:)ltz'«  re»earobM  on  energy,  18,  22tl^^^| 

Oinpeng  ruot,  276 

on  the  .'ixe  of  the  8Ut),  27                         ^^^^M 

Ol(k*)(ow  Uoynl  Ififtrmnry  dietnry.  f»5?{ 

HerbiiceoOfi  articlen,  270-2^5                         ^^^| 

Olf»bulin.    or    aihuiiiinoid    taalter,    in    Ibe 

Herring.  173                                                       ^^H 

bload-oorpUFcle.  43 

lliekory  nut,  263                                             ^^H 

Qloiif^titcr  double  c^bee^ie,  203 

I1in<1f>«tnn,  fornl  In.  4^4                                    ^^^| 

Kingle  cheese,  203 

Hippopbigy,  2ir                                                 ^^H 

Ghico*e,  or  grHpesugar*  -^17,  ."^IS 

nipp'»|Kttama^  213                                         ^^^1 

Gluten,  225,  227 

Hi»t<igeaetic  or  tiofae'formlng  iiiat«rlali«  8t        1 

fUiitAining  life,  406 

Hock  wine.  3^5                                                       M 

Glycerin,  U8 

Hne-cikc,  24Q                                                 ^^^1 

Qlvco^en,  or  iiinyloid  fabitimce.  120 

HolTamiin.  11  ,  107                                               ^^H 

Gitieliu,  40!) 

Hog,  o;irth,  214                                               ^^M 

Gulden  ^jrup,  ^Itl 

Itolliintli*.  393                                                         ^^H 

Gnoie.  euhir(;ed  lirer  of  tbti  120«  156 

nolothorio?.  219                                              ^^H 

Gooi^eborry,  301  ;  ounipusilion  of.  304,  305 

Hoiciny.  248                                                        ^^W 

Oooie  grwfrs,  root  of,  276 

Honey,  128,  148,  330,  831  i  potoonouf  efeeu         ■ 

Gout    proniuled   by   the   Gf^niumption   of  a 

or  32!                                                  ^^m 

highly  Ditrog*Qiced  diet«  5U0 

Uordeum  ditltcbon.  245                               ^^^B 
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norfiefle^^h,  211-213,  448 

Keiih'p.  Mr,  cone  of  poisoning  by  dii«iio4                       J 

Hof&o^  fonii  (»f,  42l» 

medi,  1^3                                                                         J 

Hoapilal  dieti*rle«t  5*^17-559 

KoLohnp,  tonjsto,  28f^                                                              ^1 

Hotientoti,  food  of  the,  458,  459 

Kidney,    1515;  competition    of  ^heep^ff   Itid-                     ^H 

gluttony  df  tlif,  425 

neys.  157                                                                                H 

Uuber'fi  dXperLcuentfl  un  bees,  128 

Kidikoy.*,  etlminntive  office  of,  517                                       ^H 

Uum1]^  :\2 

KingV  Ccdiege  lloitpttrtl  dietary,  544                                 ^M 

IKineffli)  an  cheque  pni»ontng.  305 

KirKuhw]i«5«r.  209,  3i)5                                   .                          ^1 

llurtlrberr^y.  3»7 

Knel  kohl,  278                                                                             ■ 

Ifydrat^ji  nf  carbnn,  or  carhohjdratM,    114 

Kohbrabi,  278                                                                        V 

U,\t1rocarbon»,  or  fatt,  V7-IU 

Kolyma,  Lower,  food  in.  44A                                               ^M 

KottraiM,   tk  Kpirttuous  liquor   from  m&re'c              ^^^^| 

milk,  188,  31U                                                             ^^^1 

Icdand  mosM.  280  ;  deooetion  of.  534 

K<)UA'koui?  of  the  Arabji,  239                                          ^^^H 

loelfifKJleffi,  rood  Mt  445 

Kreulrer.  Dr..  on  poiaoning  by  on  wholesome               ^^^H 

Ichlhjophrtgi,  i(}4* 

men!,  }P>h                                                                                    ^M 

Ili^aanii,  215 

KUmoiel,  ai  Kussian  liqueur,  31)5                                         ^H 

I)«x   PiimguajenBiA,    gongonhn.   And  IhetD- 

■ 

iJiT»F.  :i4.1 

ImperinI,  f»otii!<  impdrialia,  535 

Liicnxe  Dnlhiers  on  the  fat  in  tbe  lurra  of  lb«                        ■ 

India,  foixl  in.  454 

ovnipft,  133 

Indiunnof  New  Spain,  447 

UrViif  III' id,  I  ID,  122,  I3rt 

Nortti  Americuo,  44fi 

Lnctin,  or  irugnr  of  milk,  120,  189 

Pn:i]|Hi^  448 

Lnctorueti*r,  11*7 

iDtJiiiii  tribes  of  ihe  intcHor  of  OregDS,  447 

l>actofltiope»  198 

IndiiLQ  corn,  or  Kuth.t!,  248-250 

L'lciueri  ftriliva,  263                                                                       \ 

HUjfnr  rrom,  318 

Lnutuciiriani.  or  lettuce  optam,  283 

bi"*rtd,  24 'J 

Ltillcjruitid's  observniions  on  alcohol,  137 

Indigejiliitn  eriu«ed  bjr  food  Uken  tfter  OD*  i 

Liio»b,  153 

ujuiil  exerlion,  482 

Lumbal k,  Prinoe«,  207 

food  for.  520-524 

Li^mitiririn  digiinta  nnd  aaeebarinn,  280 

Infant^,  diet  of.  41i2-49ft 

Lan^hnm    Huiel,   hippopbilgio    banquet   At, 

luorgutiic  uliuieutitriir  principle!,   142-141% 

212 

wialfer  Msentiiil  to  artlisfy  (b«  require- 

Lnr-ip  of  ant9»  219 

mef)t9<if  life.  IIO 

Lii  Trappe,  moiiki  of,  eat  once  ii  day  only. 

Ino^ite,  or  tuuacle  sugtir,  120 

477 

Inulin,  271 

Ldughter  a  help  to  digeationt  484                                            i 

Ipiviilidft,  dietetic  prepnrntioni  for,  627-556 

Laver,  2H0                                                          ^ 

Imh  inoflir,  280,  5.^4 

Lftwes  Jind  Gilbert,  their  observaliona  on  the 

MngiikMi,  177 

feeding  uf  ,uiim<tla,  75.  02,  132.  404 

IlAllan  or  Cngliari  poai?.  239 

Ledum  pnlu(«tre  and  latifolium,  •'^44 

Leed«  Genern}  IoBrm:iry  dietary,  547-518 

Legumio,  255 

J«g|t«i7<  3«8 

Leguminorw,  254-257 

Jitk  fruU.  314 

Lehmnnn,  43.  135.  137.  407,  4ft4 

JiikiiU,  tiH)d  nf  the,  424,  44fl 

on  tbe  «<?ti«n  of  coffee,  349 

Jnpnm  food  nf  theinhjibitunl*  of,  453 

view  Ibat  fjit  aiiiati  digestion,  102 

Jntroplm  miinihfU,  323 

ou  ibe  gJiKlrlo  juice,  4 ft 

Jerome,  St.,  un  cwnnibniisin,  206 

on  the  sibeorption  of  gum,  121 

Jertiiialem  tirt)ch{»ke,   271 :  composition  of, 

ob.*ervtitionft  on  tbe  e^cupe  of  nitrogtn 

271 

by  the  wrine,  56,  57,  75-77                                         j 

Jobony  cuke.  249 

on  peptone,  45                                                                   ^H 

Jones,  Dr  Bence,  on  tbe  digeiitton  of  ftitrch 

expert merti  on  sugar,  1 1 7,  1 19.  120,  124                      ^M 

in  the  stomucb,  116 

on  tb«  action  of  teiv  t>n  tbe  body,  342                          ^H 

on  induenue  of  tbod  on  the  urine,  518 

Lemon,  29 ^                                                                                ^H 

Joule's  resell rchos  on  bt^it,  18,  112 

Lemon -peel  («n.  53ft                                                                  ^H 

JuglnnH  regia,  ciuerea,  ond  nigra,  2d2,  263 

Lemonade,  531$                                                                      ^H 

Juniper,  berries  and  to|>a  of,  445 

Lnnlilfl,  357  ;  enmpofitiim  of,  258                                      ^H 

JuviA  tree,  26 J 

Lepldium  sativum,  284                                                        ^H 

Lepidoiiren,  217                                                                    ^H 

Leprosy  eomiHon  in  I<;el&nd,  445                                        ^H 

Kflffirii,  food  of  the,  457 

Letbeby,  table  uf  aoaly»e«  of  foodfl,  427                            ^H 

Knie,  green,  277 

OQ   tbe  i;ouiparfitire  contllneffl  of  food                     ^H 

»ett,  281 

and  fuel,  421                                                               ^1 

KttJo,  root  of,  275 

on  bread- mil  king.  235                                                     ^H 

Raloog,  or  edible  roui^ette,  207 

on  the  ptrengCb  of  coffee,  S48                                       ^H 

KmngArooa,  20 U  ;  soup  from  tbe  tail,  S09 

cbarMoteriitliesf  of  good  meat,  158                              ^H 

^^^^^^^^^^^^^^^^1^^ 

^^^ 

^^f      668                                                         ^^^^^^^^^^^^^M 

^^M          X#itheb7t  00  tli«  <9ookinie  of  potalo«0,  267 

^^^^^^^1 

^^H                  on  lb«  tti«  of  Aeavreeth,  280 

^^^^^^^H 

^^H                  oD  th«  ttrengtb  of  C«a,  Mi) 

Mftclarcn  on  training,  500                              ^^^H 

^^M           L«ttuce.  2BS 

Madeira.  389                                                      ^^^| 

^^^1           L^uein,  f'0 

Magendie,  hia  food  exparimeot?  on  doga,  145,  ^^H 

^^M           heiLihs,  3o:i 

409                                                                   ■ 

^^H           LHuritter,   bis  nDAtytU  of  wdmAO^s  mtlk. 

eonoliiflion  of  the  Oelntin  Coramiuion  of        ■ 

^^1              48V(,  4n 

tbe  French  Academy.  V5                             H 

^B           Licbtin,  2B] 

Miiboojed's,  Mr,  resu}t«  on  the  elifsinilioa        ■ 

^H           Lieb«n,  M..  U1 

of  areA.  78^2                                                       ■ 

^B           Liebi»(.  2^,  128,  132,  1H4,  417,  425 

MaiKd,  or  [udian  com,  $48-250                              ^t 

^^^^^^            table  of  tbe  rehilive  nutrittve  v«1iie  of 

t «  gn  r  f  re  mi,  318                                          .^^^M 

^^^^^^L               Tariuuji  articles  uf  tWtJ.  4(3 

UmzeuA,  24 *J                                                      ^^^H 

^^^^^^P           vienjf  ref^nrding  ti!lr<,i|re<Tii]!e(l  wnd  nun- 

Mill  la  aoid,   136                                                ^^H 

^^^^^^                DitmReninsd  prmcipjea,  MS 

Mallow,  leaves  of,  279                                     ^^^H 

^^H                    Tiow  ihitt  nitrogemMjj^  m;»tLer  alone  cod- 

^^H 

^^H                       nitate«  the  notirce  of  museuUr  Mud 

Manatee,  or  sea  oow,  210                                ^^^H 

^^m                       Der%'ouM  puw«r.  54,  7:1,  74,  87,  413 

Manchester  Royal  Iiifirtuary  and  Dfip»n«ftry        V 

^^^H                    elusslfiiuiition  *»f  fat  m  an  eleiu^icit  of  re»- 

diiJlary.  548-549                                              ^^M 

^^1                        plmlioD,  ia:i  IU4 

Mangi>ldwurxel,  275                                           ^^^^M 

^^^H                    im  thti  n'lilutf  uf  fialine  nuttter  in  food^ 

ManJh&t  utiUnflima,  323                                   ^^^^| 

^H 

Matina,  321,  322                                                ^^H 

^^H                   food   tnftaenolDf  tbe  cbarjioter  of  aoi- 

Man  11  a -croup,  239                                             ^^^^| 

^^L^                 mnis,  467 

Mannite,  321                                                            ^^H 

^^^^^^L            riew  caf  tbe  dfsltoalioo  of^ilcGhol  in  th« 

Mrinti!<trsca8e  of  extraordinary  prolonfatioil  ^^^ 

^^^^^^1                atiimnl  e{;:onum)r.  IH7 

^f  life  in  a  fitt  animal  under  abeeoee  of          1 

^^^^^B           diftcMV^ei y  of  nuimoaia iu  tbe  atmosphoro, 

food,  101                                                                      M 

^^^H 

Maple,  «ugar  from,  3t8                                               H 

^^^^^f          on  ihe  MffffimilAiion  ^f  sugar,  1SS 

Mrtraota  itrundifiocea,  325                               ^^^B 

^^^^^    LUbi^'n  dircoverj  of  ayatoniii,  43 

Mriraiicliino,  395                                                    ^^^M 

^^m                     beef  %vn,  529 

Mjiroet,  Hr,  99                                                ^^H 

^^H                  exlraelutD  enrnia,  467,  529 

Margnrin,  98                                                         ^^^M 

^^1                   food  f«>r  infMntit,  t1)5,  246,  AM 

M^irniAtade.  qui  nee,  294                                  ^^^^H 

^^H           Life,  reftuk»  uf  unima]  and  vegelabl*,  34,  ^5 

Marmelo,  294                                                   ^^^H 

^^^1            Li|{h('0,  pig '^  158 

Marsala  wine,  339                                                ^^^| 

^^H            Ligriii),  or  waody  Abre«  122 

Maru<ca  cherry,  299                                       ^^^H 

^^^K            Lttuo,  comiuon  and  «weet»  206 

Maru.«riuin,  299                                                   ^^^^H 

^^V            Lime,  pho.N|4iJiie  or.  in  tht^  anitnal  body,  143 

Mcilc,  uf  Paraguay  ten,  34.1                             ^^H 

^^^1             Li lue^  water  Ujied  in  bread- luii king,  2^5 

Mjitlnraotlo.  ti  Itirgo  frog,  217                            ^^^H 

^H            Lin)(>e(«.  IHI 

Mavor,  Dr.  Wm,,  on  (be  fatteniiic  ^fdackJ*         V 

^^H           Lindsay,  of  Piucottie,  on  eannibalitm,  207 

■ 

^H           Lijitred  t««,  534 

M ay er* •  doa trine  of  tbe  conaervalion  of  for»#»         | 

^^1           Lion  tnteo  in  Africa,  207 

■ 

^H           Liqueun.  li^i 

Meiid,  390                                                            ^^^ 

^^H           Liibim  wine,  388 

^^H          Liver,  156  ;  eompoflilion  of  calrei'  liver  and 

Mealj*.  be«i  times  for,  470-484                       ^^H 
Meat,   148-157                                                     ^^^H 

^^^H                      of  foie  gra«,  156 
^^H                   fatted,  of  the  gooiie,  120 

when  the  vaHout  ktnda  mf  \n  iwiM^^^I 

^^H                 relatioD  to  «ugar  formation,  124 
^^H           Llvtngttone,  Dr,  on  (be  r«1ttUv«  «lrengib  of 

effect  of  the  food  eaten  1)y  anltoaU  upi^^^^H 

the  chiinieter  uf   150                              ^^^^| 

efferi  of  the  mode  of  slaugbteHlig n^O^^^^f 

151                                                                     ^^M 

^^H                       graiD-eatrrs  nod  beef- enters,  4UH 
^^H                   aoliee   of  enrbnnole   catiied    by   eating 

^^H                       dlteaAed  aDimalf,  161 

^m          Liiarda,  210 

orereftltnatlon   of    iti  dietntid      itii          B 

^^H           Lobtter,  178  ]  campo»ition  of  the  edible  por- 

^^H 

^H                      ilQne,  178 

^^H 

^^H                   tborny,  or  «ea  crawfish,  17^ 

eooked,  c«(np<.fition  of.  152                     ^^^B 

^^m           LocufU.  218 

lo«a  by   buiUng,    baking,  and  roMttog,          ■ 

^^H            Lidtuiu  teniulenteai,  240 

488                                                                  ■ 

^^M           Lundui)  lluiipital  dteUry,  54<^ 

putrid  flesh  oaten  by  Tarioaf  oatJoai,         ■ 

^^ft^^    LotU9oriult>.  258 

165- 1 67                                                  ^_M 

^^^^H    Lore  ap|il«', 

0  It  wholesome,  158-107                             ^^^H 

^^^^^V Luncheon,  ibodld  form  i  itibstanlial  bi«aI, 

vol  id  rxtnicifl  of,  531                               ^^^^M 

^^^■^      47U 

Outd.  522,  530                                           ^^M 

^^V           Lungs  of  animalf  (lightiU  158                          i 

M«nt  luKengen,  531                                                         ■ 

^^H           Lupine,  Kf^ypMati  white,  253                            1 

Meat  preserving  •»ublitlia«fila  im  Awlff**         ■ 

^^H           Lynjtf  Cam^ian,  3>08                                          1 

^^M 
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Meobnnioal  work  from  fuel  leu  costly  than 

from  food,  42  L 
Medlar,  294 
Melon,  311 

Mercurialls  annuA,  leaves  of,  279 
Mespilus  gernianica,  294 
Mexico,  food  in,  447 
Mialbe  od  albominose,  45 

on  oxidntion  of  sugar,  135 
Mice.  210 

Middlesex  Hospital  dietary,  542 
Milk,   144,   185-199;   composition  of  cow's 
milk,  187  ;   solid   constituents.   187  ; 
composition  of  the  milk  of  various 
animals,  188 

examination  of,  196-199  ;  specific  grav- 
ity, 196 

the  proper  food  of  infants,  492 

as  a  typical  illustration  of  natural  food, 
403 

blue,  poisonous  effects  of,  191 

buttermilk,  193 ;  composition  of,  193 

concentrated,  401 

condensed,  194,  495;  compofiition  of,  194 

skimmed,  192;  composition  of,  193 

sugar  of,  120 

and  suet,  531 
Millet.  252 
Milt,  158 

Mineral  matter  in  food,  33,  34 
Misos,  small  beans,  258 
Molasses,  319 

Moleschott's  model  diet,  422,  440,  468,  471 
Monkeys,  207 
Morchella  esculenta,  288 
Morelle,  common.  288 
Morello  cherry,  299 
Morus  nigra,  310 
Mosler,  Prof.,  on  the  poisonous  effects  of 

blue  milk,  191 
Moths,  218 

Mountain  meal,  a  kind  of  earth,  220 
MuflSns.  237 

Mulberry,  310;  composition  of,  311 
Mulder's  analysis  of  albumen,  84 

discoveries  relating  to  albuminous  com- 
pounds, 25 

on  the  acids  in  humus,  32 

discovery  of  protein,  42 
Mules,  212 
Mnsa  paradisiaca,  or  plantain,  313 

sapientum,  or  banana,  313 
Muscatel  niisins,  303 
Muscovado,  or  row  sugnr,  317 
Muscular  action,  according  to  Liebig,  de- 
stroys muscular  tissue,  72,  73 
Mush,  or  Indian  corn  porridge,  249 
Mushrooms,  287,  288 
Musk  ox,  211 

Mussels,  181  ;  composition  of,  181 
Must  of  the  grupe,  371 
MusUrd,  white,  284 
Mutton,  152;  composition  of,  153 
Mutton  tea,  529 


Narwhal,  209,  444 


Nasturtium  officinale,  284 

Nectarine.  300 

Neufchatel  cheese,  composition  of,  204 

New  Caledonia,  food  of  the  inhabitants  of, 

451 
Newcastle-upon-Tyne     Infirmary     dietary, 

551 
Newtown  pippin,  292 

New  Zealand,  food  of  the  natives  of,  449, 
•  450 

Nitrogen  an  element  of  vegetable  as  well  as 
animal  life,  32 
amount  of,  required  in  food,  440 
elimination  of.  55 
Nitrogenized  diet,  effect  of,  505 
Nitrogenous  alimentary  principles,  41-96 
(non-)  alimentary  principles,  97-141 
matter,  dietetic  value  of,  419,  420,  470 
Normandy  pippins,  293 
Norwegian  nest,  490,  528 
Noyaux,  eau  de,  301.  395 
Nubia,  food  of  the  Arabs  in,  455 


Oats,  242-244 ;  composition  of,  243 
Oatmeal.  242;   composition  of,  243 
porridge,  242,  244.  532 
gruel,  533 
Olea  Europtca,  301 
Oleaginous  seeds,  259-263 
Olein,  98 
Olive,  301 
Onion.  283 
Opossum,  209 

Opuntia  vulgaris,  or  prickly  pear,  312 
Oracbe,  garden,  279 
Orange,  295 
Organic  compounds,  formation  of,  33,  34 

transformation  of  one  into  another 
in  the  animal  body,  25,  26 
Orgeat,  533 
Ornithogalum  pyrenaicum,  fiower-stalks  of, 

282 
Orobus  tuberosus,  272 
Orycteropus  Capensis,  214 
Oryza  sativa,  250 
Ostrich,  214 
Oswego  starch,  249 

Otaheite,  food  of  the  inhabitants  of,  450 
Otter.  208 

Oxalis  crenata  and  tuberosa,  272 
Oxford  system  of  training,  501 
Oxycoccus  maorocarpus  and  palustris,  306 
Oyster-plant,  275 
Oysters,  179;  composition  of,  180 


Paddy  fields,  250 

Palm,  fan.  452 

Palm  wine.  394 

Palms,  sugar  from,  318 

Pampas  Indians,  food  of,  448 

Panada,  527 

Panax,  275 

Pancreatic  juice,  action  of,  47-50 

Panicum  miliaceum  and  jumentorum,  252 

Pappenheim  on  the  action  of  the  pancreas,  48 
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^H             Pnmgnnm  identical  wUb  thein.  33S,  343 

Pig.  expert  men  is  on  the  faltening  of.  191      H 

^^H              PnrfiMtPP  in  meat.  liiM 

133                                                                        ■ 

^^H             Pjirr^iit  amour,  luitteur,  H95 

Pigeon.  169                                                                *    ■ 

^^^L^_     Parke»'«  nnalyticaJ  representations  of  foods, 

Pilchard,  173                                                             M 

^^^K 

Pine.  Chiliao,  -^14                                       ^^M 

^^^^^^H            obserrstiona  on  the  eliminntion  of  nltrO' 

Pineflpple,  HU                                                  ^^H 

^^^^H                gen,  56,  57,  fi'I-AB,  77,  llO 

Ptophila  cnavl  2(15                                          ^^H 

^^^^^H            on  the  nitrogen  and  CArhon  in  the  tj|>i- 

Pipperidg«.  or  piprage  bush,  307                 ^^^H 

^^^^^H                cil  tilimentary  priTiciptep,  4411 

Pistachio  nut,  364                                          ^^^| 

^^^^^^H            on  th«i  nut  ion  nf  nlcohol  no  the  human 

Pifum  lirvense  and  satlrum.  th^,  357 

^^^^B 

Plnnlain.  .11 11 

^^^^^^^              on  the  oxidotiun  of  ftit,  i^l/t 

PlanL*,  rtb^orption  of  carbon  by,  SO 

^^^r            Parmesan  cheese,  203 ;  euinpLiaition  of,  204 

nnd  jtnimals,  reciprocal  relation  «f,  34,  35 

^B            ParroU.  214 

Playfatr's  dietaries.  426,  428.  435 

^H             PAiTottish.  217 

suhfii.slenoe  diet.  428.  470 

^^H            Piirry,  Sir  W.,  on  the  large  amount  of  food 

expertmenti  nn  fat,  122 

^^H                 eaten  bj  the  Knquimtiux,  424 

on  the  elimination  of  nrea^  105,  106 

^^H             Parsnip.  27:{,  274  ;  cotnpuittiun  of,  273 

Plum.  2U7.  2l»H:    composition  of.  J^H 

^^M              ?a»qoirs  Pjilinodiu,  367 

Poi,  a  pafiie  made  from  the  mot  of  the  kalo. 

^^H              Pa9j>orer  cukes.  2H8 

276 

^^H             Piiilinncit  tsaiira.  273 

Poke,  common  yoang  shoots  of,  284 

^H              Pit^lry,  230 

Polenta,  or  porridge  of  Indtan  eorn,  249   ^h 

^H              PaullidtksorbilK  .351 

or  maise  roe&l,  349                                  ^^^^| 

^^B              Piiyen'«  in  hie  uf  the    peroeatA^   Yaltte   of 

Pomegranate,  297                                          ^^^H 

^^H                          fo&d  in  nitrof^en  and  eurboo,  4118,  439 

Pomelo,  297                                                     ^^H 

^^^L                      on  the  kaeptuj,^  of  butter,  20] 

Pompelmoof,  297                                          ^^^H 

^^^^^^H              on  lUe  iJu'tetic  vnlav  ofcMffde,  S40 

Pond  weed,  rhi  tomes  of,  372                          ^^^H 

^^^^^^H           on  veii^et^ri'iTiiBin,  44Vn  (note) 

Popcorn,                                                             ^^^H 

^^^^^F            on  j^ugtir  Ai  a  constituent  of  wheaten 

Porcupine,  210                                                  ^^^^H 

^^r                       ilotir«  22fet 

Purk,  154;  composition  of,  154                     ^^H 

^^B             Pea.  Buear,  257 

meiuly.  159                                                 ^^M 

^m                     sea:  257 

Porphyni  valgarlt  nnd  lacinlala,  280         ^^^M 

^^H             Peas*  256,  257 ;  composition  of  dried  pen^. 

Porpoise,  2t»l»                                                 ^^H 

^m 

Porridge,  ontmetil,  243,  244.  »3S                ^^M 

^H             Fench,  2m  ;  roniposUi6ii  of,  SOO 

Port  wine,  286,  2B7                                         ^^M 

^^B              Peach  nut  oil,  Zfil 

Porter,  361.  364                                           ^^H 

^^H              Petiiiut,  357 

Pas»et,  5.^5                                                              ■ 

^^H              ^enr,  2P3  ;  composition  of,  394 

Potamogeton  no  tans,  rbisomes  of,  272                H 

^H               Pear,  prick ly«  312 

potato,  sweet,    365,    36tf  ,  ootnpositioQ   of.       ■ 

^H               PeatuwL2l5 

370                                                                       ■ 

^B              Pecciri.  collnred.  213 

Potatoes.  264-269  -,  compo*itioo  of,  3M      _^M 

^H              Pectin,  130 

PetenLilla  nnserina,  root  of,  376                   ^^^M 

^H              Peliciin,  215 

Pone.                                                                 ^^H 

^^B              PeminiciiTt,  .'iflO 

PonUry,  g.%me,  and  wild  fowl,  107-160      ^^M 

^^^1              Penguin,  215 

Prawns,                                                           ^^H 

^^H              Penicitliutn  oldium,  (he  moald  of  brand,  241 

Prickly  p«ar.  312                                          ^^M 

^^1               Pepnin, 

Prison  (8cut«b)  dietaries,  461                       ^^^1 

^^H                     a  neutrol  nitnigeni^ed  pHnetptet  46 

Protein  comptHinds.   41,43                           ^^^H 

^^^1               Peptnne.  ur  alhuminiuie,  45,  4lS 

Prout's  clasjrtfication  of  food,  39                    ■^^^B 

^^H              Peroira  on  rtlutn  in  hre  'd.  2S5 

<;Bie  of  mutton  acting  us  a  poiM^li,  IIS      V 

^^^1                      on  the  RcLiun  ofcoflee,  349 

Prunes,  298                                                                 ■ 

^H              PeriiTinklo«.  18] 

Prunus  itnueoinca,  300                                              ^M 

^^H              Perriti'i^  ubiierv  fit  ions  on  alcohol,  137 

dom«*iitic«,  or  common  plum,  207               J 

^H                Perry.  2U3.  M^b,  36fS 

insititia.  or  hullace,  297                          ^^^M 

^^^H                Per'vtuimon  tree,  314 

fpinois.  or  wild  sloe,  297                      ^^^H 

^^H              Pi;r»itf,  cm    the    prndtictton  of  fatty  matter 

Psom  lea  gland u loan,  343                                 ^^^H 

^^H                  from  the  car  bi>h  yd  rates,  \$Q 

PuddingA,  Hour,  330                                       ^^^| 

^^m              Pettenkofer,  AU 

Pttlied  bread.  237                                              ^^H 

^^H                      eEperiuientf  on  the  elimlnAtioQ  of  oar- 

Pulque,  iin  intoiiienting  liquor,  447            ^^^H 

^^1                           hemic  Acid,  U\H 

Putt>e  tribe,  254-357                                        ^^M 

^^^B               PhUunip  tuheroiii,  272 

Pumpkin,  286                                                    ^^H 

^^1               Phfi*{itX  ctrictylifern,  302 

Punica  granata,  297                                              H 

^^H               PhnaphorUM  in  fthrin  nnd  Albumeo,  33 

Parkinje  On  the  aeti^n  of  the  paaereaa,  i%      S 

^^H              PbytnUccJi  rlecindra,  284 

Pyrus  communis,  or  pear,  293                      ^^^^| 

^H               Pickiin{C>  -l^'l 

cyilnnin.  or  quinoe.  294                           ^^^| 

^^H              Pig,  in  n  reft  less  state,  not  adnpled  for  fat* 

dome^ticti,  or  service,  294                     ^^^^| 

^^B                 t«mng«  &iJVi 

malus,  Of  apple.  293,  393                      ^^^H 
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Qainoe,  294 

Qainoa,  254  ;  analysis  of,  254 


Rabbife.  169 
Radisben.  275 
Raisins,  :{03 
Rana  beinbioa,  217 

esoalenU  and  tanrina,  217 
Ranke's  analysiM  of  cooked  meat,  152 
Rape,  284 

Raphanus  sativas,  275 
Raspberry,  3U9  ;  composition  of,  309 
Bats,  210 

Savory's  experiments  on,  465 
Reindeer,  211,  445 
Reine  Claude,  or  greengage,  297 
Rennet,  202 

Revalenta  Arabioa.  258,  326 
•'Revet"  wheat,  230 
Rheum  hybridum.  palmatum,  and  rhaponti- 

cum,  280 
Rhinoceros,  213 
Rhubarb,  280 
Ribes  grossularia,  or  gooseberry,  304 

nigrum,  or  black  currant.  305 

rubrum,  or  red  currant,  305 
Rice,  250-252;  composition  of,  251 
Rioe-wnter,  533 
Riche  on  the  fat  in  the  larva  of  the  oynips, 

133 
Richmond,     Whitworth,    and     Hardwicke 

Hospitals  dietary,  553-554 
Ringer,  Dr.  Sidney,  on  elimination  of  urea 

and  sugnr  in  diabetes,  127 
Roasting,  488 

Roberts,  Dr.,  on  the  urine  after  food,  519 
Robur,  or  tea-spirit,  394 
Roe  of  fijth.  176 

Roquefort  cheese,  composition  of.  204 
Ross,  Sir  John,  on  the  large  amount  of  food 

eaten  by  the  £:)quimaux,  424 
Roussette.  edible,  207 
Roussillon  wine,  384 
Rubus  arcticus.  or  northern  raspberry,  309 

ciesius,  or  dewberry,  310 

frutinosus,  or  blackberry,  309 

idsBus,  or  raspberry,  309 

procumbens,    or    dewberry    of    North 
America,  310 
Ram,  392 

pineapple,  393 
Rumez  acetosa,  279 
Runnet,  tfe  Rennet. 

Running,  its  place  in  training  systems,  497 
Rusks,  237.  242 
Rust  or  smut  of  wheat,  240 
Rye,  246,  247  ;  composition  of,  247 


Saccharine  preparations,  316-322 
Sack,  367,  388 
Sago,  323 
Sago  bread,  323 

Sahara,  dates  the  chief  food  in  the  Fezzan 
oases,  455 


St.    Bartholomew^  Hospital  dietary,    538, 

539 
St.  George's  Hospital  dietary,  541 
St.  John's  bread,  314 
St.   Luke's  Hospital  for  Lunatics,  dietary 

at,  555-556 
St.  Mary's  Hospital  dietary,  545 
St.  Thomas's  Hospital  dietary,  539 
Salep,  326 

Otaheite,  325 
Snline  matter,  142 
Salmon,  171,  176  ;  composition  of,  172 

putrid,  eaten   by  the  Indian  tribes  of 
Oregon,  447 
Salsify,  275 

stalks  of.  283 
Salting  dimini.<thes   the  nutritive   value  of 
meat,  402 

pickling,  and  smoking,  491 
Sambucus  nigra,  308 
Samp,  248 
Sandwich  Islands,  food  of  the  inhabitants 

of.  452 
Sauerkraut,  277 
Sausages,  German,  160 
Sauseure  on  carbonic  ncid  fn  the  air,  30 
Savory's  experiments  on  the  feeding  of  rats, 

407.  408,  409,  465 
Savoy  cabbage,  278 
Savu,  food  of  the  inhabitants  of,  451 
Sawdust,  315 
Scallops,  181 
Scarabasus  sacer,  218 
Scarus.  or  parrot  fis|i,  217 
Scharling,  107 
Soberer,  120 
Schiedam.  393 
I  Schmidt's  experiment  on  the  solvent  inflU' 
ence  of  the  intestinal  juice,  48 

on  the  amount  of  urea.  76 
Scurvy  common  in  Iceland,  445 

potatoes  a  preventive  of,  268 
Sea-cucumbers,  219 
Sea  girdle.  280 
Sea. kale.  281 

Sea-urchin,  or  sea-egg,  219 
Seaweed,  281 
Seal,  209.  444 

Seamen's  Hospital  dietary,  547 
Seeale  cereale.  or  rye,  246 
Secretions,  nitrogenous  matter  essential  to 
the  constitution  of,  53 

effect  of  the,  48 
Seeds  or  flummery,  242 
Semolina,  239 
Semoule,  239 
Service,  294 
Seville  orange,  295 
Shaddock,  296 

Sharks,  217  ;  fins,  218  ;  edible  sharks^  217 
Shell.fish,  177-181 
Sherry,  367.  388 
Shrimps,  179 
Siberia,  food  in,  446 

Simon's,  Mr.,  report  on  diseased  meat.  163 
Simpson,  Sir  George,  on  the  large  amount 
of  food  eaten  by  the  Yakuti,  424 


^K        672                                                                                          ^^^^1 

0Msa,  or  iaBBOTT,  212,  24^                     ^^H 

^H           mmmKU                  y.  208 

6afl«(k  eiM«M,  2«S                                      ^^H 

^^^^^    ife9|»  sft^ '              ^ ':{ 

Sagar.  3I6-419                                                ^^H 

^^^^K    tIo«,  wil4. 

inffofficieal  to  in^tAin  lifo,  409                      ^M 

^^^^H  erotH  sii 

tt«  tfRcnej  IB  prodaeing  fmia««f>,  5^9             ^| 

^^^^^    Sl«f«  tMUn  JQ  CbioA,  319 

»ifiiatl«itoiiof,  12S-126                                   ■ 

^^V           •flMlJ«K«.  2»1 

oiidAltoo  of,  in  tbe  ftolm*!  tjtlOB,  135       ■ 

^^^^^     flailb,  Dr.  P. ,  oD  ttie  fiKid  of  Seoieb  Bgri- 

•stiRg  by  lbs  fiegro«c«  599                                ^M 

^^^^^H                              Uhorvn,  461 

beet,  3IB                                                              ■ 

^^^^H           •iperimeQU  un  iire<»hol,  IHl,  138 

catM.  117.  118,  317,  318                                  ■ 

^^^^^B           on    tfa«   noirinv*    materliU    mKtrmeUd 

lie  eon^erfioQ  into  gf^p^-mgme^  1 1  #        H 

^^^^m              frOB  bone,  I&5 

fr»p«$,   U8-I29                                                   ■ 

^^^^^H           •sp«r$iii«ntj  on  tb«  elimimitiufi  of  cai- 

Duiic.  31 B                                                  ^^M 

^^^^^H               bonie  meld,  ^8,  6d 

msple.  318                                                   ^^H 

^^^^^H            on  th«  eooiampiion  of  pnUlosi  by  tb« 

Sagmr  candy,  319                                             ^^^1 

^^^^H 

Sutpbar  in  cAMin^  ftbrin,  and  albamoti^  33  ^^^H 

^^^^^H            on  tha  tfouip:ir»tive  wvJKhU  of  Un,  340 

Sttltainju.  303                                                              ■ 

^^^^^V           on  th*  Action  of  Uk  on  th«  body,  MS 

Son,  cutored  raji  of,  inflaeDce  od  regoUtion,        H 

^^^f           Soaoothbtiuiicl.  or  inaHellnf  AoUrclietta,  217 

■ 

^^H            Smut  of  irb«fli.  240 

infliieoeeof  tfaofolar  forcOp  39,  38*39  ^^fl 

^^H             HnaUt  fintjiinl,  2l9 

Sapp«rf,  rftto,  anwbo(woai«,  189                ^^^H 

^^^H                    oommon  g;iiritei),  219 

^^^H 

^^H             Hn»kir^  2tA 

Sw««tbreikd,  157                                              ^^^H 

^^^H             6nowhorrjr»  it07 

SyntoDiD,  or  mii«ele- fibrin,  43                     ^^^^H 

^H            SolAfiiii,  sng 

^^^^M 

^^H            Bolafitim  ljoop»riicuoi  »nd  cnHoogtiift,  2S6 

^^^^1 

^^H                   tubflrotuni,  354 

Tacca  DC«Aoie&.  325                                       ^^^^| 

^H            Si>1«<  173 

TflCDiK  fotium.  159                                            ^^^^| 

^^H            6ofa«n«tiblr«  obeet*.  20S 

DUfrdiocanellntii^  159                                 ^^^^^ 

^^H           Borboi  domcfticA,  294 

Tnjacu,  orcolliireiJ  p«eari,  313                     ^^^^H 

^^^H              florgbri  gntM,  Morgbuio.  252 

T^itiitjrind.  312,  31^                                           ^^^H 

^^H            Sorghum  ■iH'cliaral.uin,  a  18 

Taianrind  whey,  535                                            ^^^^H 

^^m            Boffvl,  27y 

TananLapo.  thin  cako  of  «»rthy  muttor,  329^^^^| 

^H             8ouJ«e,  2:i9 

TftonA,  food  of  the  inh^vbitRDtf  of,  4^1                  ^H 

^^H             Koup,  bU(|U0,  179 

Tannpse,  oannibal^,  207                                   ^^^^^ 

^^H            SoDpM  i&ii4  timthp,  190 

Tantiio  iicid»  33S                                               ^^^H 

^H            Bowan«,  242 

T A pD worm,  source  of,  159                              ^^^^| 

^^H            8piiwt}[nf(  of  fi<ih,  174 

Tnpioctt,  323.  324                                             ^^H 

^^^H            Bpoying  hiiprovcii  ih«  noiniJil  for  edibia  par- 

Tjiplr,                                                                ^^H 

^^H                pof«*fl,  Hl«.  1(»8 

Tarragona,  or  Spnnlib  port,  S89                 ^^^^| 

^^H             Bpl<l«r(t,  218 

Tartarie  tir id.  (30                                           ^^^H 

^^^H             Bpinnceo  alrracea^  270 

Ten,  330-,M2  ;  compovitioii  of.  339             ^^H 

^^1            epiniich,  2Ti» 

black,  337                                               ^^H 

^^^H                      ifiuunluln,  270 

bHek.  338                                               ^^H 

^^1             BpitUn,  3I«(U:}94 

green.  337                                               ^^H 

^^m             Bpleeii,  \Mi 

^^H 

^^H            l^porefidon»aji  0A4«i,  205 

reprrrenttttivef  of,  343,  344                    ^^^M 

^^m             Sprul.,  172 

Ab.vtoinlat},  344                                            ^^^^H 

^^H              t^un«h.  2M 

Hmnilinn,  H43                                                  ^^^^H 

^H             Rrpilrrf^f.  210 

Lnhr.idor.  344                                              ^^^^| 

^H             HUK^Sll 

M«xiciiD,  343                                             ^^^1 

^^H             Borch,  11  I'M  7 

P«nigu»y.  343                                           ^^^H 

^^^H                    inNuCTiciit^nt  to  pastnin  tifo,  409 

Tea.  niieofthe  dally  mealy,  4St                     ^^^H 

^^^B                      frum  [Milutu,  2f)fl 

Tent,  HotH,  380                                                       ^1 

^^^1             SUrchy  tiiiit((<r  iin  a  cotifitituent  of  food,  608 

Then  bnbca,  viHdts.  and  #afAngua,  'dSfi        ^^^H 

^^m             Htntvat'um,  47a 

Tb«m.  330,  338                                                  ^^H 

^^m             Bt«««rln,  U» 

Tbeobroroii  oacao.  353                                     ^^^H 

^^^H            8t«>nbi)ti)ie  N  resesrobei  oti  Ibetii.  336.  339« 

Theobroiniii,  330.  355                                       ^^^^1 

^^m 

Therupfntie  dteUlice,  503-559                      ^^^^| 

^^m            Bt«wifi|(,  489 

Thirft.  4ftH                                                          ^^H 

^^H            Sliliun  obeeM,  203 

Thifltte,  cartlne,  282                                                 V 

^^^B            Stlmbout,  or  porridg*^  244 

Thomp<4oo,  0r.  Dundiis.  oa  tbe  Intox^loaiUkf        fl 

^^H              Blnul,  301,  304 

efiV ct  of  raent,  4tV0                                                   ^M 

^^^H              8triliburg7u/e  i/rrjj,  12U 

Tbomfon.  l>r.  J    B.  on  Beofeb  pHton  djo-       ■ 

^^H            Simwb«rTy.  3im  ^  compoiiUon  of.  308 

Ury,  401                                                       ^^H 

^^m            8turg*ofi,  174 

Tiedemaon,  409                                             ^^H 
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Times  of  eating,  476-482 

TiMueB,  derelopment  and  renoTaiion  of,  53 

Toads,  217 

Toadstools,  288 

Toast,  227 

Toast-andwater,  334,  536 

Toddy,  or  palm  wine,  394 

Tokay,  385 

Tomato.  286 

ketohap,  286 

Tope,  or  gnlens  canis,  217 

Tops  and  bottoms,  237 

Tortilla,  a  cake  made  of  maise  meal,  249, 
447 

TortoiFe,  216 

Torula  cerevisisD,  233 

ToQoans,  214 

Toas-lesmois,  326 

Tragopogon  porrifolius,  275 

Training,  diet  for,  497-502 

Traabe  on  the   non-nitmgenous  principles 
and  force-production,  417 
▼lew  of  the  source  of  muscular  and  ner 
▼ous  power.  54,  106 

Treacle,  319 
whey,  535 

Trefoil,  445 

Trichina  spiralis  in  the  pig  and  other  ani- 
mals, 159-162 

Trionyx  ferox,  216 

Tripe,  157  ;  composition  of,  157 

Tripe  de  roche,  281 

Tropoeolum  tuberosum,  272 

Trout,  176 

Truffles,  289 

Tubers  and  roots,  264-276 

Taffneirs  treatment  of  aneurism,  516 

Tuirs,    Mr.,    operation   of  castration    and 
spaying  fish,  174 

Turbot,  173,  176 

Turnip,  274  ;  composition  of,  274 

Turnip  cnbbtige,  278 

Turtle  (marine  and  freshwater),  216 

Typhs,  young  shoots  of.  283 

Typhoid  fever  caused  by  polluted  milk,  192 
(note) 


Ubomi,  214 
Ulluous  tuberosus,  272 
VWa  latissima.  280 

University  College  Hospital  dietary,  543 
Urea  the  unutilizable  portion  of  nitrogenous 
matter,  85,  86 

elimination  of,  75,  78-83,  418 

not  a  measure  of  muscular  work,  106 
Urine,  passing  oflf  of  nitrogen  by  the,  55 

influence  of  different  foods  on,  466.  517- 
519 

albumen,  casein,  and  gelatin  in,  51,  52 


Vaccinium  myrtillis,  or  bilberry,  307 
oxycoccus,  or  cranberry,  306 
nliginosum,  or  bog  whortleberry,  307 
Titis  ida>a,  or  red  whortleberry,  307 

Veal,  151-153;  composition  of,  154 


Veal  tea,  529 

Vegetable  alimentary  substances,  224~S27 

VegeUble  food,  effecU  of,  524 

life,  action  of,  29,  32 
Vegetable  marrow,  285 
Vegetables,  cooking  of,  485 

preserved.  400 
Vegetarians.  460,  461 
Venison,  155 
Verjuice,  292 
Vermicelli,  239 
Vetch,  tuberous  bitter,  272 
Vierordt.  107 
Villi,   the   organs  through   the   agency  of 

which  fat  is  absorbed,  99 
Virchow  on  fatty  degeneration,  91 
Vital  principle,  19 
Vitality,  dormant.  23 
Vitellin,  or  albumen  in  the  yolk  of  the  egg, 

43 
Vitis  vinifera,  302 
Voit,  465 

experiments  on  the  elimination  of  car- 
bonic acid,  108 

on  the  elimination  of  nitrogen.  68 

on  the  nutritive  value  of  gelatin,  95 


Wallabies.  209 

Walnut,  262 

Walrus.  209,  444 

Wamrima,  or  East  African  Coast  clans,  456 

Warori,  food  of  the,  456 

Warren's,  Captain,  cooking-pot,  490 

Water,  142,  328-.335 

needed  beyond  that  in  food,  471 

distilled.  331 

rain,  330 

river,  331 

spring,  330 

well  or  pump,  330 

unwholesome.  332 

purification  of,  333 
Watercress,  284 

Weevil,  a  wheat-eating  insect,  240 
West,  Dr.,  on  the  feeding  of  infants,  492 
Westminster  Hospital  dietary,  546 
Weston's  walking  feats  and  elimination  of 

nitrogen,  68-72 
Westrumb  on  cheese  poisoning,  205 
Wet  nurse,  selection  of,  494 
Whale,  209 

Wharton's  ervalenta.  327 
Wheat,  226-242  ;  composition  of,  225 

unwholesome,  240-242 
Whelks,  182 
Whey,  193,535 
Whi,.ky,  393 
Whiting,  172 
Whortleberry,  307 
Wild  fowl,  169 
Windsor,  or  broad  bean,  255 
Wine.  36r.-:iU0 
Wines  (Australian),  386 

Cape  or  South  African,  389 

French.  381-384 

fruit,  390 
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Wltt«c  OermftD,  384 

^   OrMk  and  Italian,  386 
HnogariaD,  385 
WisHoenns  on  the  origin  of  mnMalar  power, 

68-«l,  109,  414 
Witheringia  montana,  272 
WChler,  18« 
Wollonici  (Count)  on  the  action  of  alcohol 

on  the  human  body,  139 
Wolres,  208 
Wombat,  209 
Wood,  Thomas,  small  amount  of  food  taken 

by,  436 
Woody  fibre,  815 


Wyntoun,  Andrew,  on  eannihalism,  207 
Xema  ridlbundn,  215 

TakuU.  gluttony  of  the,  424 

Teast,  233 

Tutien,  an  early  tea,  837 

Zea  curagua,  or  Chili  maiie,  248 

mays,  or  Indian  com,  248 
Zenker,  Prof.,  160 


PAVT  ON  DIGESTION— Lately  Issued. 


A  TREATISE  ON  THE  FUNCTION  OF  DIOESTION, 

ITS  DISORDERS  AND  THEIR  TREATMENT. 
BY  F.  W,  PAVY,  M,D. 

In  one  b&tidimino  roluio^,  nmM  octATOf  cloth,  ^.00, 


Wr  ne«il  scnrcifly  saj  that  no  Engttih  physici&n  bna  ^renter  risKt  to  flp«iik  with  pbjaio- 
loj^lcal  ftuthoritjr  on  mntters  of  digeitian.  —  Bnthk  Mtilicat  Jtmrftatr 

Dr  Pftyy's  work  will  be  road  with  intereat  both  by  thi>  |>hy«i9bigi«t  emd  thu  phynicinu* 
It  contuinif  an  excellent  and  irery  ooMpleto  Hummitry  uf  lbs  statfl  of  our  knowledge  re* 
gnrdirjg;  tbe  physiology  of  digestloii.  To  Ibifl  fiubject  tbe  auLlior  hiif  him^«lf  made  iropf^irt- 
ant  contrrbutions,  nndj  tbe  prenont  Tolume  conlnin*)  a  €0Q9ider»ble  amount  of  original 
mutter^  the  fruit  of  bii  own  obnervatton  nod  ex|>erimeiit«.  «  .  .  We  can  he'iirltly  r«com* 
mend  tbLi  work  as  giving  r  cteur,  Himple,  and  iborotjgbly  fcientiGo  account  of  the  iuhjeet 
of  wbicii  it  tr«aL4,  to  every  one  who  wishes  to  become  familiar  with  tbe  latest  adrSiOCet  in 
the  phydology  of  digestion. —  Dt^hliu  Quarterly  Jounuil  of  Mr4ienl  SriatHre. 

A  f  peaiol  intereitl  h  imparted  to  it  from  iia  ooottiining  tbe  results  of  bii  own  reienrohei.'— 
Dif^tiico-  Cttifitr^irai  Rnviffw. 

There  ig  one  very  cofDmendable  feature  which  we  trace  in  nlaao?t  every  pnge  of  the  work 
before  us:  before  forming  nn  opinion  Dr.  Pavy  not  only  a%'ail8  bim<ii*1f  of  ihe  inve*liga- 
tioni  of  tbe  most  celebrated  .iuthoriti«a  which  tbe  present  day  Cftxi  bonst  of,  but,  whenever 
practicable^  be  endeafori  tosnlistfy  binuHelf  by  actual  experiment  ri$  to  the  nocurney  of  the 
0  out"  I  a  si  on  9  at  which  Ibey  baire  from  time  to  time  arrived.  Dr.  Piivy'e  work  de*«rvei  our 
highest  commendMlion,  not  only  for  the  elegance  of  dicstton,  but  for  the  modesty  of  iu 
ityle. — GioMgow  Me^Hfnl  Jmirnal, 

It  i»  quite  a  ArBt-rnle  book,  and  gires  indicniions  of  original  thought  and  reiearehi 
worthy  not  only  to  bo  read  by  dyspeptiot  out  of  the  profesfion,  but  by  students  to  it.<— 
Athcuttum. 

It  If)  a  model  of  its  kind.  The  author  has  n  happy  faculty  of  entertaining  ns  well  as 
instructing  his  reader,  combining,  so  to  spenk,  ploriNure  with  profit.  AccuRtomed  aj  i^ 
Woisher  to  present  s^ilieot  points^  he  aucoeeds  admirably  in  oulliniDg  Ms  subject. ^ — New 
Ywk  Meiiic€it  RrruTfl, 

In  the  field  tbtiii  defmedt  Dr.  Pavy  has  given  us  tbe  most  satisfoetory  eisay  yel  pnh- 
liahed. — Ntiv  York  MfMrol  Gaz^tttt, 

We  know  no  better  guide  to  the  »tady  of  digestion  and  itjs  disorders  than  ihit  tittle  work 
of  Dr.  Pnvy. — ^/.  Louis  Mt^tirat  ami  Sursicfii  Juuruat,  July  10,  1869, 

A  iboroughly  goad  book,  being  a  careful  systemntio  trenti^c,  and  sufficiently  ejcbaustive 
for  all  praoliciil  purposes. — LftiveatfuitU  MftiHc^f  lUmid^  July,  1869, 

The  author  sustains  in.  this  brief  reitumi^  biii  high  reputntian.  His  monograph  is  a  model 
of  ooodensDlioT!!,  yet  a  per^tpicuutts  view  of  a  mofti  itn porta nt  t>ubjeet.  It  is  aphoristic,  yet 
eminently  practical  :  a  worthy  companion  to  Chambers's  excelleat  treatise. — Chicago 
Mfiiiral  Jon r lift i,  October,  11=1^9. 

Well  worthy  curefa]  pertitial,  jtnd  cthonld  be  in  the  Hbrnrj  of  OTery  praoiltiooer.— 'Sf. 
Lofiia  Jihdit  tl  Arrhiwji,  September  ISfll^ 

A  very  valuable  work  on  tbe  subject  of  which  it  treats.  Small,  yet  it  is  full  of  valuable 
infoimatlon. — Cinn'nnaU  l^^diml  lirjinrtor^^  June,  ISflD, 


Hekry    C.  Lea,  PniLADELPiiiA. 


WORKS  ON  DISEASES  OF  THE  STOMACH. 


CHAMBERS  ON  INDIOESTIOK. 

THE  INDIGESTIONS ,  OR.  DLSKASES  OF  THE  DIGESTIVE  OKGAf 
FUNCTIONALLY  TREATHD.  Bv  Tianus  KiKrt  Cmambbr*.  M  a,  noacmry 
Physiciriri  to  !l  l\  II,,  tbc  Prtnt'e  of  Wulej*.  Ac,  Third  Atnerlcan  Edition,  rerUcd 
jiJid  eidmrged  hj  the  Aatbor.  In  one  verjr  hnndriume  outavo  Tolume  of  M2  pp.«  ololll, 
$3.00. 

In  sihnrt,  with  refipect  to  the  matter,  we  comm«nr1  the  work  inoBt  cordially,  a*  cofitAimnf 
on  frjEcellent  »tiraTn»ry  of  our  pri'j'ent  knowledj^e  in  this  department  of  medii^ine,  And 
aboiindiu};  in  iound,  practical  precepts.  We  conairler  that  the  work  i»  eminently  crnlculaled 
to  do  much  good,  by  itahiitihHiiii;  correct  virwt^  rcs>pcetiflf;  diet«ticfl.  in  the  place  of  erroiie- 
one  nnd  injuriouii  not  ions  which  hnve  Won,  nnd  iue  A\\\  prevutenfc,  both  In  Hod  out  of  th« 
profewion.  We  lake  grent  pIpnAura  in  comtiiendinif  the  work  \lw  rej^ftrd*  its  mnnncr  Ilit 
written  in  »  sprightly,  c«lloquiftl  iiyU,  which  arre^ij  and  enj^aji^eit  the  attention.  It  is  not 
nften  that  one  cjin  ^.tty  of  \t  uiedicsil  lrtinti»e  tlhit  it  ia  &«  intere»tio|p  its  a  novel  W«  nujr 
iuy  thi^of  Dr.  ChaiiiLer^'?^  work  without  any  di^purngemeot  of  iU>  mutter.  It  it  »  bo4>k 
whi(;h  mny  b«  taken  up  with  pknsure  when  heavier  rending  would  prove  tiresome.  Tbe 
biJiiy  pr&ctilioner  who  wtohe*  to  m;ike  iivnihible  for  improvenient  hia  trrej^olAT  momentf  of 
Iriiture,  knows  how  to  appreciate  no  excellence  of  tbb  kind. — Ant^r.  Jour.  Mfd.  SrUttt^t^ 
July,  1870. 

We  hnve  in  this  little  work  nil  the  elements  which  nifike  it  a  model  of  it«  sort.  We  biirt 
pemred  it  carelully  ;  have  studied  every  pn^e  ;  our  intereft  in  the  subjeol  but  b««0  fnt#t- 
rifled  np  we  proceeded,  and  we  nre  enabled  to  Uy  it  down  with  unqualified  pnaise. — iV.  T, 
Me*i.  RfforfL 


BRINTON  ON  THB  STOMACH. 

LECTITRES  ON  THH  DISEASES  OF  THE  STOMACH,  with  ftn  Introdufltioit 
on  it.^  Analomy  and  PliyBiology.  By  Wii^liam  BritJiToN,  M  D.  F,R  8  ,  PhyyieUn 
to  SU  Thouiu.<4'i  Iluppital.  From  the  ieoood  nnd  enlarged  London  edUlon.  WUb 
i]1uatraiion.4  on  wood.     In  one  handsome  oetavo  iroluuie  ;  etotb«  |S.2&, 

The  book  will  b*  rend  by  all  claK^esi  of  medical  men.  '*  Pmellcal  men/*  >•  they  delifbt 
lo  call  Ihfnijielves.  will  he  fdeased  with  it*  decidefJ  rerdiH  on  eill  the  u»iiiil  reiuedi*».  and 
the  ftbs*'nc«»  of  nil  eci^enlrlcity  in  preiertption.  Mt^ti  of  a  phyniologioaJ  tani — and  iao«t 
men  nre  torniii;;  tr*  physiology  now — will  fin<l  Pr.  Brinlon>  phyfifdojify  at  once  recent  and 
pound,  liml  hiji  hi(ttr>lnpy  clenr,  nceuratQ,  and  minute.  Phy^iciani*  will  accord  Ibe  AUtbor 
the  ri^ghl  uf  speech  tvn  the  ground  of  the  immense  clinical  Inbur  which  i!i  implied,  but  VtiA 
parnded.  In  thr*  voliimf^.  The  work  i^  nn  iinportiint  one,  and  we  augur  for  il  a  g^renut  plaaa 
tn  meilictil  litfrEitiire.  We  i^hould  ndd  that  a  good  index  faeilUalef  a  protnpt  refvrvae*!^ 
OT^ery  port  ol   the  haok,.-* Londott  Lancet. 


[PabliHhinff  in  ih^  Mrdlml  Nttm  and  Lihrnry  fur  1874,] 
FOX  ON  THB  STOMACH. 

27/1?  DISEASES  OF  THE  STOMACH  Being  the  third  edUtoti  of  the  '*P1ifKiifieH 
and  Treiitmenl  nf  the  Varietieii  of  Dyi»pepi!ln- "  By  Wit.so!^  fax,  M.D  ,  lIolliM  Ptnt 
of  Clinical  Medicine,   Univenity  Cijllega,  London.     Rairised   and  anlftrg^d.     Wllk 

Illu^tratjottB, 

Tbia  work  will  he  f^ompieted  in  the  number  for  Deeenaber,  IS74,  and  «f{ll  then  be  i«ea*d 
in  one  HaHdjioiite  octitvo  volume. 

For  wjint  of  apace  we  are  compelled  to  omit  any  notice  of  the  other  ^ubjvcti  trMit«d  «f 
in  tbtH  nrlinlrahl'*  work  ;  and  in  whnl  we  hnre  written  wo  have  not  he<^n  nble.  forth*  taioi 
reaaon.  to  give  the  author'a  remarks  on  tb«  ettnjojjy,  aymptoma,  anddiagnn«i*  «f  the  wnfi- 
011H  formM  of  dyMpepiii^,  which  ti>  the  Nitnlent  wilt  prove  the  m»tt  intarettltig  and  yeaAll 
part  'tf  hi*  trealipe. — Anwfirait  Prartttionfr,  March,  1H7S, 

The  pnthologinnt  and  aoatomica)  condiliiina  in  the  different  iiff^rlloni  are  usually  Well 
described,  the  tinsR  of  dif^tinciiun  being  nicely  drrawn.  The  diflTerenri^ttnn  of  tba  obieratt 
affect (ofi a  if  well  convldered.  and  the  treatment  rocnmmended  \m  jiidtciotm,  No  pp«4»«  it 
devntrd  to  the  full  report  of  cn*e?,  which  recommenda  the  work  to  the  buty  practitiotivr*-^ 
A,   r.  Mfiiirui  Jourmi/,  August,  1873. 


Henry  C.  Lea,  PeiLAOELPHiA. 


OF 
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od' 


ill  asking  Ihc  aUenlion  of  the  profcBsion  to  the  works  advertiBed  in  the  followin, 
pages,  the  publisher  would  etute  that  no  pains  are  spared  to  secure  u  eooiiouutiLM?  ol 
the  cooli df^nre  earned  for  the  publications  of  the  houae  by  their  carefal  Bciectiou  ai 
acc'iracy  and  6Di«ih  of  executioD. 

1'he  printed  price!*  are  those  at  which  books  can  i^enerally  be  supplied  by  KookieU<»ra 
thfoughoul  the  United  Slates,  who  can  readily  procure  for  their  cusiumerii  any  work» 
not  kept  in  stotk.  Where  accots  to  bookstores  is  not  coQvenif*nt,  bonkfi  will  he  seat 
by  muil  poRt-paid  on  recetpt  of  the  price,  but  no  risks  are  assumed  eithi^r  on  the 
money  or  the  book«,  and  no  ptibUcilious  but  ray  own  are  giipplied  Genthmeo  wilt' 
therefore  in  most  case^  find  it  more  convenient  to  deal  with  ihe  neui*»?it  bookseller. 

An  Ii,Mi«TitATF.M  CATAt.oauK.  of  G4  octavo  pasres,  haudsomely  priiiled.  trill  be  for- 
warded by  maiL  post-paid,  oci  recdpt  of  tea  cents. 

HENBY  C.  LEA, 

Nw.  70*  and  708  Sanson  St,,  Pvi i^AHBLPVia,  Joly,  1878, 

ADDITIONAL  INDUCEMBNT  FOR  SUBSCRIBERS  TO 

THE  AMERICAN  JOURNAL  OF  THE  MEDICAL  SCIENCES. 


THEEE  MEDIOAL  JOUBNALS,  oouta-ining  over  2000  LARGE  PAGES, 
Free  of  Postage,  for  SIX  DOLLARS  Per  Aunum. 


TBBMS  FOR  1876: 
The  Amkricxn  JornxAL  o?  TtiK  Mkdioal  SriKNCKs  and 


1  )  Five 


The  MKDfCjiL  Nkw8  avd  Libkary,  both  free  of  postu^e, 

OR 
Tun  AmcurciM  Joi?«?*AT*  OF  TUR  Mp-DicALScigKOHs,  published  qtiar- 

tcHy  (IIM)  pag^f(  per  unnntn),  with 
The  Mkdical  Nrwb  akd  Lirkary.  monthly  (3B4  pp.  per  anQom)»  and 


Dollars  per  antiutD* 
in  advatK-e. 


Six.      UuiuH.-,, 

per  annum, 
in  ftdvaoce* 


AIojtTULT   AwiTKAOT   vf   Mkdical  Schluvm  [b9'i  page*   per 
uonutn). 

*  *  Advance  puyinjr  subscribers  can  oblaio  at  the  cTose  of  the  year  clotb  covers, 
]rilt4eiti^red.  for  oueh  vulame  of  the  Journal  (two  auaually),  and  of  the  Abstract 
(one  annually),  free  by  mail,  by  remitting  tec  cents  for  each  corer, 

SKPAftATJi  »Vii!ienn*TtON9  TO 

Thk  A»KaicAK  JooityAi*  of  tuk  Mkoicai*  HctRxcis,  wheo  not  paid  for  in  advance, 

Five  rioltar». 
Tgk  Mkdical  Nkws  and  LiBnART,  frco  of  poslago,  in  advance,  One  Dollar, 
TuR  Monthly  Abstract  of  MiCDioaL  Scie|«ob,  free  of  postage,  in  advunce,  Twa 

Dollars  and  a  Half. 


In 


iMV.  miM^r-: 


«T  a  new  half  cenlory  id  the  career  of  the  "Am^ricax  JornxAT.  or  riir, 
M  >  ^,"  the  publisher  has  much  pleasure  in  as^nriog  its  wide  circle  of 

ren'  .        i  >  former  period  bjiK  it  hiMJ  the  prospect  of  a  more  extended  J^phere 

of  iiscluliiess.  Sustained  as  it  is  l»y  the  profession  of  the  whole  United  States,  and 
with  a  circulation  extending?  to  every  country  in  whioh  the  Knp^lif^h  hiniruaiB^e  is  read, 
the  efl*urls  of  the  editors  will  lie  directed.  «s  herelolbre,  to  render  it  in  every  way 
worthy  of  its  reputalton,  and  of  the  universal  favor  with  which  it  j^  r*frivi^d.  With 
its  attend»icitperiodi(  aU,  the  "ilKi>fCAr,  Nkwk  ahu  LiHRAFiV"  itt.v  Ab- 

MjmCT  or  Medicau  i^oiuxiit,"  it  combines  the  advantniLre*?  of  tin  purjilion 

whi<;h  can  be  siveu  to  a  qusirtcriy,  and  the  prompt  <  ul  uiUiJi^uuct^  by  the 

nfioothly,  while  the  whole,  bi^u^  tinder  a  single  cdi  rviAioo,  the  subscriber 

is  ^  I    'iraiQSt  the  -      '  hi  of  matter  inevilnrai  '  i  iBtuoc<*s. 

Th<  the  publj  to  second  by  offering  fi  w  price 

««pr«nHj  iitidly  low— a  jain- >v  inch  places  thora  within  the  rt-acn  ni  *.'vrry  piJictiljouer. 
and  gives  the  equivalent  of  ihme  Ur|:e  octavo  volumea  for  the  comparatively  triliing 

(**For  Tub  OairaratCAt  Jovbjtai.,'^  ita  p.  23.^ 


/ 


HKN%y  O.TjiX'fi  fffiBLTCATiaxs — (Anu  Journ.  3ft'S.%^nhfiii)s 


cc^fil  ofHrx  DoTJ.ABs  per  fnoii/m. 

Thu  Ihree  periadiciLl:*  ilms  ullvre*!  iire  tmirtsrsallj  kuowo  fur  iheir  high  professional 
fttaudiug  in  Uioir  0f  V8r»l  fiphere». 

THK  AMEHU'AN  JOIIRXAL  OF  Till':  MKHICAL  SCIKNCES, 

EDitKDJiv  ISAAC  UAYH,  MAK  a.vd  J.  MINIH  II ATM,  M  IK, 

h  publii»hetl  Qaartarly,  on  ibo  fir??t  of  Jnnuitry.  April*  Jaly,iinH  Orfoh^r,    Kfich  omn 

her  rontuibis  uvHrly  ibree  hundred  Inrire  octuvu  pia*eB.  nppropriuf*  i  whrr- 

ever  n«*ee«#ary-     It  liii*  now  been  iawood  re^rnlurly  (or  iivi*r  fifty  j  th<i| 

wholi'  of  whicb  timp  it  Ims  lioen  iiniK-r  f  hi»  irmtrol  of  i\w  p< « 

i»u1  i\m  U>nf?  ptM'iod,  it  Uas^  maintiiitii'd  iis  puf^ilion  in  ihv  i 

(jiliculB  both  Hi  humi*  «nd  ubrowd.  nn-?  '  '  ivml  iht*  ^ 

pruief>?ion  in  this  rouulry,     AnjMn?  rutoriiw  i 

thr  most  diglm^uihbrd  tmniOK  o(  tb*^  i-.m  --^-h  ir*  I'ver}  ?•  •  umi  m  ua    i   uii* 

r»  iKl'iiiJir  ilH  nrj^iiuul  t^^'pni'iiui  nt  a  iruly  naiionul  cxpuiuint  of  Auifricnn  tnt'dici 

I'ulUiwing  thij*  \h  the    'Ria'iKW  L»Ki'AKrMK.\r."'  c'ontuiiiinif  extiudid  *it»d  iin 
If  vif  Wi*o(  imjioiluut  now  woiks,  tojji*llK*r  wiih  uumotou8  ^luhornto  •'AnaLvticaL  At* 
Bini  iMiiiiAinncAi,  Notufs"  pivin^'  u  tompU*it»  survey  of  mt'di^ul  hti'r»inii' 

This  i»  followed  by  iht*  '* tit'APiTKiii.v  Svmmart  of  lHPimvr*iK\TH  ash  I»i 
IX  ruR  Mkihtai,  8iNi»'NrK«/*  el«*^8ilied  tind  urrungwd  iindt^r  diflVreul  bvnd^,  i 
II  vM^ry  uooipkte  diyeat  of  modiual  prn</reA8  abroad  Ji8  well  ur  sit  borne. 

Thus,  dnrinq-  iheyt^iir  1877,  Lb**  "J<iUR3i^L."  furuiiiihi-d  to  its  tiuUncnbers  1^1  ^^riijlrnl 
Commumtutions*  lot*  Uevit^wi*  und  BibJiogruphitiil  Notices,  und  227 
Quurlerly  Hummurit'P,  makiofr  a  total  of  l\i\:ti  HrwDUKOA.vD  rfixTT  - 
lJlii4tnih'd  Willi  r4  nirtfiM  anil  w»iod  i?ogruringH,  omonuting  froin  IhtJ  bwat  praii^Moiwl 
mioil^  in  AmeiiiJi  auU  ICurop^-. 

That  the  t'lforts?  thiKs  made  to  mntntain  the  hi^h  roputsrHoo  of  the  *'*tAriiXAi/'  ni 
fluurcssftil,  in  ahovru  by  tbc>  pnattion  jCQOrded  U»  il  in  Uuth  Aintn^ai  Mtid  Burope  a» 
leadiutr  ori^tiu  of  inedicul  progroHa:^ 

RHJ.   lllMtKS  nil" 

wini  hum.  W^' 
JolinmJ  i*  M*Cv! 
futly  accord  1" 
mm  tluii  mura  n  ' 


I 


A —  -     . 


Joiirnnl  U  Aci 


[\y  n^kubwlcHlgfit  (o  V«  Ikv  I 


"f  "nr  f'ltji'ilr 


ittd    H*>    LAW   ».... 

tiiino  lt«  WMfit 

lh«  u«ict  flf  y  : 

— iiumiton  L^ncti,  ^i»»,  Ut,  iM7.  ,  miU  titat  Mt^i  *  " 

And  that  it  wuh  Bpi.'ciliL'iilIy  ioclnded  in  the  award  ul  a  ni  ...  ih<*  PuUh 

in  the  Vieonu  Kxhibitioo  in  1873. 

Tbr  HiibBcripliim  price  of  the  *  Amrrican  JotTiiv»AL  op  rim  MitnirAf.  S*iri»^rwi'*  lia 
nevtT  bfcij  raised  doriu^  its  lon^'  career.     It  is  still  Fivic  l"**  i^d^ 

whifU  puid  fur  in  udvancc,  thu  «Qb»criber  receives  in  adJitioD  '  ^^^j^ 

LiBUAiiY,"  making  in  oM  ubouL  IJUO  lurgc  octavo  pug e^i  per  aniium,  int!  ui  |><j5ittg«, 

II. 

THE  MEDlCAl,  ^JKWS  AND  LlBlJAIlV 


m;r  3H4  pas( 
adurd  WtffkM  \ 
'  liiiii  Lbjy  aiitj  III!  drt 
s  huve  PffinvtMl,  withr^d 


IB  II  monthly  periodical  of  Tltirty  two   }!ir«^<*  o<tri 
mnniitn.     l\%  **Lr«rtAHY  nKi»AiitiiK.\T'*  is  dpv6l#»d  t. 
Viiroiup  branches  of  medictil  acieurt^,  pn^^ed  mm' 
for  binding,  wb^n  cotnpbjic.     In  tbi:i  munucr 
pt!  1  works  u«    *  Watson 'h  Ti 

^^l  '**ST0K1!A  ON   FkVRR,"   at 

llii.j     n-MiJlUOSS,        GoS.*KMN'8  '*Ol.rMrAi, 

pit'led  in  tb<?  number  for  Jtine,  l87b.  wit !  ,^ 

"LeoTI'BKB  O.N  THK  DTBSAACfi  OF  THE  NUii,.-,  .-  .i  -,r..i       .-;    ,i .     m     ,    ,,t.:      m>   i    i  ufcC^, 

lo  Iht?  FiiouUy  of  Metbcine  of  Kiirii,  trau**bitf d  from  the  Freneh  hy  GitftKviir  Si/iKitftA^, 


^/  ii)*£Jilor  *r«  p«4d  for  bj  ihe  ruMU^«f^ 


ITfnry  C,  Lka^s  PiJBLiOATiONS — {Am,  JoHvn,  Med,  Soi^nci's), 


i 


M«D.,  l^l.UU*.  Lecturer  <>&  liioto(;y,  etc.,  Caiholic  Univ,  of  ]rd:uid   {sv^  p.  ir»)«  ihas 
rendering  this  date  a  vnliiahle  and  conveujcul  time  to  comm^ure  siibucriplions. 

The  **Xkw.*j  Dkj'artmkkt'*  ol'  ihe  "Mkiucai.  Nkvv*;  am>  Libuary"  presi^uls  the| 
cnrrifQt  inrormiUioQ  of  the  tnonilr  wilh  iJlfHiral  Lcctiiros  utul  Ilot^pital  Cil(*anioie9. 
A  new  nnd  (ittruttive  reutiire  of  liii8  will  hv  fvutid  in  ua  t'lsilHH^if  »erW»  ol  OhkjinaiJ 
Amkri*  AN  ('fJNU'Ai,  LKOTiiHKt^t  sjioitully  coQtrilHiied  to  tlH'  News  by  eiMiilvnu'ii  ofJ 
I  ib^  hi^hi  8t  reputation  lit  the  pro (•'>*,* ion  tKront'lifnit  the  Unitc-d  States*.  The  apnui>ji»-^ 
lientB  for  ibis  nrc  not  »8  vet  fompleti'U,  bnl.  iilrt'iidy  iho  fy-Oj««nition  ba?  bt-oa 
seemed  of  the  fodowini,'':— 

8.  IV  GRns<5,  M  D  .  Prof  of  SuruorT.  Jem-rRon  Mi'd    Colt  ,  Phi!<M|f. 
AttjiTiy  Kt.ixT,  M  !>.,  Pr.:>r.  Piio.  iiDd'Pnir.  of  Mrd..  IVIt^vui'  Ho«p-  Mod,  Cn\l.  X,  Y, 
8,  Wkih  MrT*'MKLU  M  T>..  Phvs.  tt>  I  hi-  lufirmsiry  for  NVrvoii**  Di^oasci*,  Phibdji, 
T.  (UiiJ.Ata*  Tmowas,  mm,  Prar  OhHtr-iricn.  &c.,  t-%dl   Phvs,  and  Snrj^  .  K,  Y. 
J-  M    lUtloftTA.  M.n.,  Prof.  Frin-  uud  Pnut.  of  M«'d  .  JeO*  M.d.  (%>ll,  Philuda. 
RoBKUTs*  l5AHTrmf,ow,  M.T).,  Prof  Tht'ory  siod  Prticalre  of  Med,.  >[»*d,  CidK  ortlhio. 
T,  G,  RiL^iAiniisox,  M  n.,  Prof.  (JnnL  smd  Plin.  Hurir  ,  Univ,  nf  La..  New  Orleiiiiei. 
WiijJAM  <tOf)]»Kf.L,  M.n..  Prnf.  C'iin.  (tyrtrKroloiry,  llin^%  of  Pi/nria. 
FoRPYCK  Barkkk,  MJK.  Prof,  C!in.  \lidwi(«^rv,  *kr'.,  HetTovne  Hn«p.  Mf^d^Coll .  N.Y. 
N,  H.  iJ^Yts,  M.f).,  Prof.  Prio   and  Pratr.  of  Med  .  ChifJig^o  Med,  Coll, 
L.  A    PcHRtNii.  M  l> .  rlin   ProT.  of  r>iseusi»*i  of  the  Hkin,  Unfv,  of  Pentia. 
^^*H»ff>[Mi!iArs  PARvtN  M  !>,.  Prof.  Obsunntr-H,<^i:..  (joII.  Phye.strid  Sarjr,  lndmnapoMe» 
^^Kvrjs  A.  Savuk,  WAK,  Prof.  Orlbopa^die  8nrtr.,&c.,  P.elleviM'  llrtap  Med  I'nlL,  N  Y, 
ir.  U.  Van  Blukn.  M.n..  Prof.  SuririM-y.  Btdli'Tue  Hotp.  M^mI,  iJotl..  N  V. 

P,  Whitk,  M  U  .  Prof,  of  Oli?letrif».  fe..  Univ.  of  iiuHalo, 
Ions  A.^mtinsT.  .Tr,  M  D..  Prof,  of  Clin,  i^nrt'.,  Vmv.  of  P(^oat. 
.  VVAn«Fi«  nuiPKrt.f..  M  D.,  Prof.  Ob:4teiri»  s.  A'<"  ,  Thuriiy  ILisp.  Med  ColL,  N.  0. 
*njJA^  PwrrKii.  M.l>.,  Prof.  CUd.  .Medicine.  Univ,  of  Peauu. 

Lnwii"  SMirif,  Ml*..  VMn,  Lee,  on  Dis.of  Chd.,  HeUevue  Ho?p  Med,  Coll.,  N.  Y, 
Tru.iAM  F,  N'oRRia,  M.IK,  Clin.  Prof  of  hi^ejisrs  of  iHp  Kve,  Univ.  i>f  Penna, 
\  K  CoNNRR.  MJK.  Prol.  of  Aoal.  nnd  (^lio.  8iirj?i'ry,  Me  K  OolK  of  Uliio.  Cio. 
rtio^A!*  0-  MoRTOK.  M  D.,  8ar^^eoQ  to  Pt'uti;!,  Hospital,  l*hJl.id4A, 
F.  J.  lU'MRTKAO,  M.\y.  late  Pruf.  of  VfMtri-al  Dis.,  CcdL  Phys.  iiud  Syrjf.,  N.  Y. 
J.  H,  HuTniiJN>iox%  Ml).,  Physiciiio  to  Penn-j..  lIo»pitaK 

F,  PKYHK  PoftcnisR,  MJ* ,  }Vof  of  Mai.  Mt*d.  ^iodCIin.  Medicine,  Med,  Coll.  of  S.C. 
CMKigTopjiKR  JouxsoN.  M  J>.,  pTof  of  Surgery,  Univ.  of  Md.,  Jiiltimoro. 
*S,  W.  UitOHj*.  M.U„8urir.  to  Phil.id^.  Hospital. 

Wtixiah  Tuomrok.  Ml).,  Lecturer  on  Ojihlhaltnology,  Jetf.  Med.  Doll,  Philftda.     • 
With  coniriiiutora  Rucb  as  these,  repreReulinjf  every  portion  of  the  United  Hlates^'- 
the  publisher  feeU  safe  ia  promising  lo  the  aub^criijer  u  series  of  pruclieal  lecture*. 
unstirpuHsed  iii  variety,  iQieresl^  and  value.  ^ 

Aa  ^tiileiJ  ftbovct  ttie  subscriptioo  price  of  the  "Mwdicai.  Nkwk  and  LiBRARf '*  ii' 
UxR  Dou.AR  per  iinijiim  in  advaDce;  and  it  h  furni«hf'd  without  chiirire  lo  nil  ndviince- 
fH»ylD|feul>sc libers  to  the  *"Amkru?an  JouRXAt*  of  rriK  .MKDieAt.  8fiKN0>:s.** 

ML 

THE  MONTfllJ  ABSTRACT  OF  MKDICAL  SCIENCE 

is  iP^ued  on  tbe  fir^t  of  every  month,  euuh  number  eoutiiinioK  forty-eij?ht  liirge  octavo 
papre?,  Ibna  furnishlne  iu  the  conrse  of  the  year  about  six  hundred  pnifes.  The  aim 
of  ibe  '  AnsTRAfT"  is  to  proftent— without  dupliciitinir  the  muiier  m  the  ".F^.l'knal'* 
md  "  Nkw?"  -a  enrerul  condeuflatiou  of  alt  that  i^  new  and  important  in  the  oiMdieal 
journiitt^m  of  the  world,  and  jill  the  prominent  profeHsional  periodiouls  of  both  hemi- 
spheres are  at  lUe  dispos^Ll  of  the  Kditors,  To  8how  the  muDner  in  which  this  plan 
has  beeu  carried  onl  it  is  »ulfieiint  to  state  that  duriogr  the  yenr  1877  it  ooottiined — 

149  *'  **     Siit'ft'tt/. 

RSf  in  all  527  articles  in  n  chicle  year. 

The  HUtiHe  rip  lion  to  the  '"  MoNriiLif  Ab.stract/^  free  of  postng['e,  is  Two  Dollars - 
AND  A  Half  a  yenr.  iu  ndviince, 

Aastttted  aliove.  however,  it  will  b<k  wiipplied  in  conjuoelion  with  the  ''AittRitrcAit 
JocRKAL  t»y  TiiR  Mrtjhtal  tioiKKCKs"  and  the  "Mkdical  Kkws  axd  Library,"  ntiiliinij^ 
in  all  about.  Twt?fTY*oNR  Hunorkd  pagtia  per  annum,  the  ^hohi  free  o/ post a*jt',  for 
8ix  DoLLAns  a  year,  in  advance. 

In  this  efl**rt  to  bnn^  »o  lar^e  an  amount  of  priicV\eik\  vTi\oTTCvii\\<yc\  V\\\\\icl ^^s  \«t^^ 
of  every  member  of  the  profession,  the  pnVAvaUer  cou\i*Xe.u\.\^  '^\iV\4i\\*^v*.:%  \\\vt  ^^wix^^v^ 


Aid  of  all  viho  are  interested  in  the  dlfisemmfttion  of  ta&ud  medtenl  litcraliin*, 

trusts,  e{>pei!inlh%  thui  fbe  Bubscribera  to  ibe  **AuKniCAy  MitDtrAL  .Trv^RjiAir  wtil  enfl 
the  jiUentiou  of  I  heir  uriiimiiituiices  to  tlie  uctvanta^e^  Ihtis  tillered,  «ud  thai   1*^  mif 
be  ij^tistflined  in  the  endeavor  to  permsinently  eslublish  luedical  penodlcal  literatQti* 
on  a  fuoUti^  of  cheapoeas  never  bereiofore  uttempled. 

PREMIUM  rOE  OBTAINING  NEW  SUBSCEIBEBS  TO  THE  "JOUENAL" 
Any  geiJlleman  who  will  remit  the  amouot  for  two  pnbscriptions  (or  JbTH.  one  ( 
whicb  most  be  for  a  vew  nub^rnher,  will  reteiveeB  a  pRfwiuM,  Iree  by  mail,  a  copy 
''  liRowwK  OS  TRK  UsK  OK  THK  OpHTH AL3«oa€orK"  (foF  ftdverUst^Tnent  of  wbitb  few  L 
21»),  or  of  "Fox  OS  Skin  Diseasks*'  (see  p.  20),  or  of  **  FrjNt'a  Emrats  o»  Co^vskuvji 
TiVE  Mkdici^k"  (see  p.  15),  or  of  "Stlroks's  Cumiul  Mkoicink"  (see  p,  14),  orol 
the  new  edition  of  "Swaynk's  Obstktkic  Ah-HnRisMB"'  («ee  p.  22),  or  of  **Ta>?«kh*|( 

Cl4J«ICAl.   MaMTAL"    (?Ce   p.   5),  or   of  '' C>IAMHKF!i*'S    RRgrORATrTK    Mtwl>tC*|Kfi*'  (»i*e  pj 

18)»  or  of  "West  on  Nkhvous  DiaoRDEits  or  UiiiKcni-^K  '  (see  p.  21;,  i 

%*  UeDlleinen  desiring  to  nvuil  themselves  of  the  advuotage^i  thus  ofTered  will  t 

well  to  forward  their  subscriptions  at  an  early  day,  in  order  to  injure  tbc  receipt  t 

completti  pels  for  the  year  187&. 

(^'  'I'be  safest  mode  of  remittance  is  by  bank  check  or  postal  moofy  order,  dnivni| 

lo  the  order  of  ihe  undersig^ned-    Where  theuc  are  not  uccesFible,  rerniitunecw  for  the] 

"Journal"  may  be  cnude  at  the  risk  of  the  publisher,  by  for  warding  iti  REiitgrmtiaJ 

letters.    Addreifl^ 

HENRY  C\  LEA,  Nos,  706  and  708  SAxaon  St.,  Puiladicij*iiu,  Pa.  | 

ry  UNO  Lisa  N  (robley)7m7d7,       ^~~' 

Latt  PrtifMtoro/  InstUuUt  of  M«ditHne  in  /Mffm-fon  Mtdt^t  OoUeg*,  PhdaddphUt. 

MEDICAL  LEXICON;  A  Dictionary  of  Mkpioal  SriF«^»*   r»o. 

tuiniDg  A  ooaelse  •mpUoatioD  of  the  various  Sabjoct?  and  Trrm^  of  Aaitt> 
PalholoKj,  Hygien«*/rh«rap«uti<js,  Pharm&colog^v,  Ph»rm«Pjr.  ,Sarfr«r^,  Ob 
Jurisprudenee.  and  Detitiiftr;.     Noiires  of  Climate  and  of  Mineral  Water*  ^  Ft^rmuim  i> 
Officinal,  Etnpiric ml,  and  Dietetic  Preparations;  with  the  Aeeentnat ion  »ad  BtyuKrlofv  d 
the  Terma,  and  ihe  French  and  other  Synonyiaei ;  to  as  to  ouiurtUute  a  French  a«  veU  ••* 
EngUsh  Medical  Lexicon.     A  New  Edition.     Thoroughly  Revised,  and  «0ry  grvaUy  MU^ 
ified  and  Aa^mented.     By  Ricnard  J,  Pcholisoh,  M,D.     In  one  vtry  Urge  and  ka«4* 
fomtrojnl octavo  volnme  of  avar  1100  pax«i.     Cloth,  |f  &(t ;  l«nthf*F,  railed  baniU,  |l  H. 

The  object  of  the  antbor  from  tbt  ont«ei  baa  not  been  to  tanke  the  work  a 
dlfltionar;  of  termi,'bat  to  sfford,  under  eiich»  b  condenned  view  cf  it«  v»rioiat  ui 
and  thus  to  render  ibe  work  an  cpttoEae  of  the  ezlating  condition  of  rnedienl  p*  i 
with  thii  view,  tbeimmenBe  demand  wbiehhaa  eiijted  for  the  work  baj  eofthle<l 
revifiiona,  to  aagmentiiiouDpleteneaa  and  naefulce^a^  until  at  length  It  haaatlHu  .  L 
of  a  reoogniied  and  ttanw-d  sothorUy  whtrren'r  the  langaitge  is  npnleen. 

Bpooial  palna  have  b»en  taken  in  the  preparation  of  thi*  prep«>f»t  #df1)nn  to  mnlifliirfTT  tftle  vft-^ 
viable repatati on.   Dttringtbe  t*n  yeare  which  h« vet i 
to  the  nomenclature  of  the  medical  fsclvueifphiiTe  be«  ' 

of  the  puft,  und  up  to  Ihe  time  of  hi»  death  the  ftuiln  :  

thing  requiring  the  ottention  of  the  student  or  practjiiooer.     ^ince  then,  the 
equally  induatriont,  so  thai  the  addttion»  to  the  voenbalary  are  ninrenannsmn*-  i 
vitiun  reviBion,     Eiipecial  nttentlon  h«?  been  beftoifrd  on  the  nccentnaTior 
marked  on  etery  word.     The  typ>gr»ipbical  arrungement  hn*  b«*en  much 
reference  much  more  enttj,  and  every  care  hna  been  taken  with  the  mochnr 
vrork  baa  been  printed  un  new  ty|>«.  umall  but  eiceedingly  clear,  with  an  « 
tbe  additiont  have  b(*rn  inoorpor^ted  with  an  inrrritFr  of  fiiH  Httte  over  i«  ir        ^ 

Ihe  volume  now  conluina  Ihe  mailer  of  at  leant  four  <  ? 


A  btwik  nfwll  known  t«   our  rrmiffM^  iit»d  t>I  whlpl 

eer»r-   *.--.^-'~-:-  ."■»..  *■    I  -  ,  ..  .  .1      tjii- r  *'     I-— ^' I     ■-.■ 
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||»ouil  Ltii:  try  I  \Hy..k  |jurs'hii>t'.il  IjJ  itw  mci'iLuA  'Vu   ,     V"!- 
^le  the  Ali'dlcai  I'ktiiftiarj.    Th»  U^teon  mx^Uvn^  Va  V 

t*ti. 


ftU  a*  I 


cfuialj  Isaj  t*r|¥ 
^.p^r^j  ana«<iaal«' 


Henrt  C.  Lia's  Publioations — (ManuaUi* 


A  CENTVFY  OF  AMER/rAX  ME!>!CfXE,  JTTr,-lS7(i,  Ry  Doetur^  K.  IT.' 
-"-  Clarke.  H  J.  Ri^elow,  S  D.  ftrnsn.  T.  fl.  Thf^mwB,  nndj  8.  BUIinffw.  In  one  verjrli;in<l. 
tomo  ISmo.  volDm«  of  about  350  pagea  :  alatli,  $2  2S,     {Jtttt  R^ttd^  ) 

Tfafi  work  bus  nrvpeiired  in  t^he  pai(«i  of  th«  Atneriosn  Journal  of  MHtfil  Sci«ne«f  duHnir  lh« 
3r«(ir  187A.  K*  ■»  deti^ilcd  m^oouoti  of  the  develoffmeitt  ornii!<1ii?nl  Koience  in  AmericA,  by  g«ntl«. 
n^n  of  the  Mghent  ft«lhurily  in  Ui«ir  respective  dt* pnrtcn^nU,  the  profetftiofi  irlll  no  doubt  wel- 
eoiii«  \t  \n  a  foroi  sdiipted  for  preservntioD  and  referonet. 


fJOBLYN  {RICHARD  D.),  M,B. 


A  DICTIONARY  OF  THE  TERMS  USED  IN  MEDICINE  ANl 

THE  COLLATERAL  6CIBNCES.     Rtvised,  whb  imineroiif  additfont,  by  Ibaao    Hati;;^ 
M.D.,  Editor  of  tb«  "  Amerioan  Journal  of  tlie  Medical  8ciene«e/^    In  otie*  tftrg«  ri^jral* 
t Jmo.  Tolmn^  of  ovar  800  donbla-oolomned  p^gea  ;  clotb,  11  SO ;  leather,  $S  00. 
It  !•  tbfi  b«Et  bomk  of  <!QflQlttoaR  w*  hiiTe,  and  aajrht  %tir&7i«  to  b«  apoatba  ttmlaDt'tiabla.'^BAWJkmt 
K'*f*  nn4  ffttrff,  J<iurt%nl. 

TfOD  WELL  {G.  F),  F.R,A..%  ^., 

A  dictionary;  op  SCIKNCK:  Cornpnsing  Astronomy,  CUcm,] 

Ifiry,  DynftDoic*.  Electricity,  fleat,  llyilrodyuiiioie?,  UyJroistatit'^  Lights  Moj^noii^niti 
Idei^bantei,  Meteorology,  PntiucaAticir«  ^ountl,  nnd  eat*ttct  l*reo<*dod  hy  hd  Etisjiy  <m  ihm 
History  of  tb«  Physical  8eivne«§.  lu  ane  h»iiiJ«ome  oct^ivo  vottMn«  of  ttV>4  f^j^e.'',  tini 
OiAuy  illustrations:  cMh,  |d,         ^^ 

AN    ANALYTICAL    COMPENDIUM   OF   THE    VARIOUS 

UKANOIlKf^  Oh  MEDIGA^  SCIENCE;  for  the  Ute  and  Bxamimiiiun  of  Students  A 
B«w  eilttioD,  revised  and  ina proved.  In  one  very  large  and  handsomely  printed  rajul  iSmo. 
yvlame,  of  Orboat  one  (houMand  pag(»«,  with  3t4  wood  euta^  eloib,  f  4  ;  ftroa^ty  bofmd  il 
le«i.lli«r,  witb  raii$ed  banfls,  $4  7S, 


LfAHT.'^HORSE  {HEXRF)*  M.  D,, 

A    CONSPECTUS    OF   THE    MEDICAL   SCIENCES;  contAining^ 

Handbook»  on   Anatomy,  ft  "                  "T              "  i,   Vrneiiavtl 

Surgery,  and  Obstetrics,   Sn  if^roved.     I  e 

roynJ  Umo.  volume  of  more     ....                        .  ; ,  t  "->  --^h  47T  illu*;*  «.,.^i.:.  ^a 

wood      C  otb,  $4  3&  ;  lefttber«  $b  m,  (Lnt*if  htnM.) 


■•.tv  Willi   rb*»  i«fri« 
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ifMlti  n.A!   «i  1*  fin?    .  J«iiitK.  1ml  l'>  fUKOf  otlr«r6  wbi*  nuiv 


th«lr  rn«m<}rli4<n  trlth  thi*  *•■ 
tnr<^  (.r  Mini*  — y   T   Mr^i 

T^<^  ttadent  will  l}u<l  thi-  ..  ■  j.,  -.  t  .^.r  ,ji,.ut  Kq4 
aerful  booit  uf  th«  kind  ni»  wh(«(li}  b«  i>%ii  Uy  \\\^ 
b*od.— /»rtrr#rt  JtfVri   riA  /  AThfj^  T'Nunt  .  Aiif    lH74 


»fl>*ii  work  i 


ua«i4  ufc  Aa  Ahi  II  ihfi  i»e4t(?al  vi^i 


.  n,.,  1,, 
I 


'  1 1.  . 


<tnJ*>urm.  <^  Pharmuty, 


The  T.riuioii  trill  bf  fgutid  luefaK  aoeo»lf  C«  •!«• 


74  '^ 


r  VDLOW{J.L.\  M,D. 
'^A  MANUAL   OF   EXAMINATIONS   upon   Anatomy,  Physiology, 

Surgery,  Practice  of  Medicine,  Obiitetriot,  Materia  Medioa.  Chemi«try,  Pharniacy^  tod 
Tbempeutica.  To  whicb  i«  added  a  Medical  Formulary.  Third  edition^  ihorooghty  reri«ed 
Jind  p-ettly  extended  and  enlarged,  Witb  -^70  illnstrationf.  In  one  hundsoioa  royal 
IJino.  volume  of  81ft  large  pnges,  cloth,  |H  25  ;  leather,  |S  75. 
Tbe  •rr&Qg«ai«°t  of  tbif  rolnme  in  the  form  of  qneition  and  answer  renders  It  efpeoUlly  iUtt< 
ab'f  for  tbe  office  examioatlon  of  itqdenta,  and  for  thoie  preparing  for  f  rsduaUon. 


I 


fANNEH  {THOMAS  HA  WKES).  AL  A,  j-r, 
A  MANUAL  OF  CfJNICAL  MEDICINE  AND  PHYSICAL  DTAG^ 

NOSIS,     Tbird  AmeriCLin  from  the  Second   London  Edition.     Keviied  nnd  BnlArjs^ed  Vi^ 
TiLtiUttV  Pox.  M.  D.,  Physician  to  the  Skin  Department  in  O^UctVW.^  ^Tj>X*^*>\vii-^\\-4\> 
Ao.    In  one  neat  roiomeiiniall  1 2  mo,,  of  about  "^Tb  pA;^ea,«\ii^\i.  %V\»^. 
#  On  page  4,  it  will  be  ieen  that  tblawork  U  >1Iet«4  «k»  %  v^ ^'a^vvBL  lt>T  '^<*vwV&%  ^ 
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Henry  C,  Lia's  PuBLiOAxrafts — {Anatomy), 


botk  ™ 

^  to* 

■7  ,11    _ 


QRAT  {BBNRY),  F.R,S.,  ,   ^ 

£ffrf  ♦»  r«r  fln  ^  «  ntimt  pot  SI.  0*t>rg**  §  Ho^pttal^  I,Qn  don . 

ANATOMY,  DESCRIPTIVE    AND  SURGICAL,     The  Drawlnj^B  bj 

H.  V-  CA.BTSR,  M.D,,  ftiid  Dr.  Westmacott.  The  Diweebi  out  jointly  by  tl>«  AiiT«a«^»n4 
Dr.  Gi.&T&ii«  %Vilh  «n  Iniroduetioo  on  Oatieml  Anatoioy  nnd  r»^velofifi}»nt  tiy  T. 
HotMXS,  M. A..  l$Qrge<»o  to  SL   Gforge^«i  Hoi'pitnL     A  ntw  A  igrblli 

etUargei  And  improved  London  edition.     To  which  ianddetj  ♦*  1  ^^^, 

SortGicAL,"  by  LuTiiKR  HouiiKN,  F.R  C.S  ,  ftuihor  of '*  IluiRu..        .   :  ,^,  ,         ^       -riinl 
of  DisBcmtioD*.''  etc.     In  one  aingrriJ^cfDi  imperial  odi^vo  i^oluroe  of  nearly  li»7il  pAfCt^j 
with  522  large  And  elabortLte  engravingn  nn  « cod.     {Ntarty  lltaJf  \ 
The  ftuthor  has  endeavored  in  this  work  to  cover  »  more  extended  ran^e  of  luHjects  tb»n  !• 
tom»rj  in  th«  ordinary  text-books,  by  giving  Dot  only  the  details  Ti^ecf^iify  f«r  tHi»  »tiii!enl,  bni 
|t«0  the  application  of  tboae  details  is  the  pmotice  of  medicine  ani 
Pft  guide  tor  the  lenrner,  and  an  adiairAbtci  work  t>f  refereore  for  1 1 
gru^vlng!)  form  a  apsoial  feature  in  the  work,  many  of  ihom  beir.^  . . 
original,  And  having  t.be  namps  of  the  varioa«  pjirta  printed  on  the  1'  ' 

figurei  of  reference,  with  dejjcriptioDB  at  the  foot.    They  thne  form  a  c*^ 

which  will  greatly  aasiat  the  itudent  in  obtaining  a  clear  idea  of  An*toiuj.  1  rervf  ?c 

rn fresh  the  memory  of  those  who  may  find  in  the  exigeneitrii  of  prftetice  the  r  '  re<?»Uil)f 

r       '        'nf  the  di?aecting  room;  while  cin'  '  .  .     •  --  •wlt^ 

a  treatiie  on  (lystpnuvtie,  deacripi  d  •»! 

c  t  e  to  nil  phyrticiiiina  who  reoejve  f  I  _  j       ,  ^  ,  ,         and 

pupil  ot  much  labor  in  laying  the  groundwork  of  a  thorongh  medicnl  ednetttion. 

Sii><?o  the  fippearance  of  thn  l»^t  Americnn  Edition,  th^  wurk  hft»  received  three  retiFtoTiff  :Tt  1b<* 
lmnd.<4  of  its  Aceorapri-«hed  editor,  Mr.  Il'ilmeji,  who  bitf  peditloudly  i«trodiM»pd  whftt- 
ret|uiiite  to  maintrtiii  itc  repnfation  as  a  crjmp(etr<  and  nuthf<ntAtive  etrtndnrd  le»t 

of  reference.      PtlU  further  ^  -  ^ r    luep*,  there  hun  1  '     ' 

work  by  the  dii^tirigulfbtd  1   llolden  — "  Lrn 

— which  given  in  a  clear,  <  ,rici  wNy,  aU  »he 

litiofier  can  determine  frc^tn  tbv  ejtu  1  iiAtt  ^ufiri<,t»  i»f  tUi«  btHly  tji»  po^jiii^n  ui  i 

eoiQplete^  ibe  work,  it  U  believed,  will  fiirnlvb  all  the  n^Atftnnee  thai  r^nn  beT< 

JUu8lralit>n  in  aontoraionl  ftudy*     No  puinw  huve  berti  '  '      ' 

t!te  volume,  wbifb  will  be  fiiund  in  nil  rf«ficct.'  mperi 

jnorease  of  pi»e,  »i«ountij>g  to  over  U'**  pnges?  n«d  57  i: 

&L  a  price  rendering  tt  one  of  tbe  cbcipeet  works  ever  oli«reJ  ia  tbv  Au4«iie«iU  p«vlttB»ioii 

AtaO  POR  SALE  SIPARATK — 


M" 


LOEN  (LUTHERY  F.R.O.S, 

S*^^0''»rt  f>  Sit  8  trth^tlnmfw'^tr  find  /h«  Fiu^tfinff  Q»»p^t'tl*. 

LANDMARKS,  MEDICAL  AND  SUHGICAL,    From  tlic  2fT  Lotiffotti 

Ed.    In  one  hnndiome  volume,  royal  limo..  of  12h  pugeii :  elotb.  6S  eenU.  ^f .}  | 


Tbe  title   f^i  Hi^   l»t»oik  !•  I'^rjr  MJ^^^'HT-f   of  lt» 

rucilciil  r.:  -                                        .^Ij. 

fferlftrtd   \\in  lUe 

lj«et  of  II-  •  "*t 


r.  jf*fi. 


'  li*  J 


»*««n  tat  A  itiog  ttmv.^A, 

Of  all  tbe  reeeut  qtw  woifc«  i>nMU|i»4  weMte-j 

ti-v  ]io.  ijri  rn-y  ui  liiTiiritir  jlii"  lij  f,ir  rK"  iivi-:  •aU 


»>lrn^t|v*  (o  I  ".  «nd  ij*  )m  #n^tll«^d, 

dft.r   c   n«l.1  lo  liATft  Unrlrniirkit 

Ui-'  ntfifj.  wnrfc   hi'Vifrt  tt%  ihU 

r  mntlfod    In   Mieli    iin  IntrlllxibU 

It  wllhlu  til*  rr^icti  of  nU      It  U 

,r  il;<    ^u'l^f   lnaNreetitici;  lUil*  wofkn   we  liete 


Thl*  MiiU  WAfk   U  •    irnr^.i 


.1#.*I.  itniSurp,  laurn.,  A|>rll,  1.^8. 


nilTH  [HENRT  B,).  M.lh,        and    fJORSER  {WtLLIA 

AN    ANATOMICAL    ATLAS.  illustraLive  of  tke   Structure  of  tbe 

Human  Body.     In  one  Toluiu«t  l^rge  imperial  04>t«vo»  oioth«  with  »boBl  Ms  kika4ni  kmi 

fifty  beatJtlfnlflguref.     |4  $0. 
„    Tke  pUtt  ^f  lUI;.  Atlan,  wMc^  fpn-V-r*  tr  *.i  p^tj-  [  H«  klurl  ih«t  Ua»  jf.t  -fj-tuT*.!  ,  ■«!  W*  uo«l  #41,^ 
ItArly  eoUTi^i  ip/ 

tIalUMlexeeii  |||J 

jBti*t  oviiitru'  ,  , 

of  th1»  Atllift,  u»  U  lia  Lba  uiusL  cuurculaaL  Work  <if  i  •  «  . 


'»R.\K};  t^I*£CUt  aNATomt  AK&  UlSTOUOOT. ,  tHAHPJ:v  aN'i>  GiTAi.n'*  hriiArt 


vi>  ,  of  oTtf  1000  pafw^ww^i^io  woiMl- 
thoroughly  r«eit»«4.     1ft  one  neaX  tt^i*\ 


i&Wk<»>  *^  &Vi9uV\.fcjSA^««t«,«itklrll  tiltt*i«»fUafi  ' 


If«<i.vol9iB«,  bajf  b<innd,|2  00. 


Jl4'«  ! 


ffSMHATfOlia 


A  LLEiW  [RARRISOK  3LD.), 

-^Ji-  Prt^/*^»»*tr  tif  tJ^iutjtariHiVt  Antitviuf/  and  PhyttUitn^p  in  tht  fjnti*.  nf  Pa. 

A  SYSTKM  OF  HUMAN  ANATOMY:  JNCLTTPrNG  ITS  MKDlCAL 

and  Riirgtcnt  He1titi«<tifi.  For  (he  T^e  of  Prufitiltunvrif  iind  StUiic'ntj<;  of  5t«dicine  Wiih  tiu 
ItitrMfJacrnry  CHript«»rfi]  Hlstoloji^j,  Ity  E,  0,  SiuKKKi'KAHKf  M  U  ,  Ophi.liiilmf(li.|'i>i  i*,  ibo 
Phita  Hf^yip.  In  one  l»irfi;«  undi  hnnfieftmie  qoArlu  volume,  with  feveriil  fanniirecl  <irii£tn&| 
illit^trtitiuns  on  liitbOi^td|iihio  [ilate»,  nnd  DUui«roun  ip«ood<cuU  in  the  toil.  [Prtpurt-Hg.) 
In  thi.<^  «(iil^nrBt«  work,  wliifh  h»e  hveti  In  notive  praiuirnlioti  fur  aereral  ^isara,  the  uuthur  bA 
fought  to  give,  not  uiilj^  the  dvt;tiU  tif  ueeCripthc  uumL^jiuv  in  h  ulrar  :ind  condtnAed  imm,  bulaj« 

Ihe  [iructk'ul  (!ip|jlic;iti4/DF  ut  Lbc^cii«>Dec  to  Dicdiciur    '   '         - '^     ^     i  .k...    i 

tbe>  aLtcniitm  ijl  tht^^jeiieral  pruHkioricr,  nst  wetl  ns  > 

fretb  hie  reuul>i'Clioii£  of  the  difincoiiDg  ruuu,  Lutsil^  ^ 

tioQt  frutn  noriuul  eunditltins      The  loarked   utlilty  ol  Ihu  oLgtKil.  tUu»  «i^t4|cht  bv  lUe  tiuUiur  if^ 

$elf«vidvijit  utid  hie  long  experliouoe  Aud  uiiiriduuu«  devuttou  to  it*  iburuu^  d«veJ(tpmrrit  iirn  li 

««ff  I  uttee  of  irhc  tuiibbfr  ia  wbit^h  hid  Riui«  hiiAU  '  -     !       '       v  'been 

ajj '  lit)  ililu.«)lr&tionf.     Tnof<f  of  ooriual  uruiUmv  .iiviioa 

s(d  .  ileruiaiui   FaLer,  with   the  ttaai«  cl  csvi^  [  •  ^  >      ^  li^ure, 

after  the  UJHUiier  of  **  HoJdeti"  uud   *'GrMy'*  and   iu  cvtr^  l^pogru^hicnl  d«i«ii   tt  wiil  bt>  the 

effort  of  iht;  |>ublbber  to  reader  the  vulaue  wortbjr  uf  the  ver)^  difitiugutehod  pualitun  which  l4 

»Blici|iat«d  tor  iU  ^___^_^ 

tXriLSON  [ERASMUS),  F.R.S. 

^    A  SYSTEM  OF  HUMAN  ANATOMY,  General  aud  Special.     EUitcd 

by  W.  H.  QoutscBT,  M.  D«,  Profeitor  of  G«oer»laad  Snrgieu)  Anatomj  in  tb«  Mcdioftl  Col- 
lege  of  Ohio,  Illustrated  with  three  bundred  nnd  niaety*e«vee  engmvingf  on  wood.  la 
one  la.rge  and  handAoue  ocUto  Toluicif ,  of  o%«r  (*U0  Urge  pages  ^  oluth,  i4  ^   Uslher,  %b. 

TJEA  Tff  ( CHRISTOPHER),  F,  R.  C.  S,. 

^^  Tf^nfhrr  of  Operative  8urytr}t  in  Univtriitv  CutUgt,  London. 

PRACTICAL   ANATOMY:   A   Manual   of  Diaaections.     From   tLe 

Second  rt?nited  aod  improved  Loo Jtm  edltioa.  Edited,  with  r>>f'f  •-  by  W.  W,  Kk^ji 
M«  !>.»  Lecturer  on  Palhulugioiil  AiiAtomy  io  the  Jeffer^oa  M  ge,  Pbtlnd«<rrrhlt' 

la  one  handEouti  roj^ftl  Hmo.  volymeof  &7li  pagea.wibb  i47  11  ,j,\    CJotb   JS5o' 

umber,  $4  00.  .•       v; 

•*Ib  rvfn-t**rtitn*  Hil%  AtnerlflnnedlHna  »r*  Beftth'i  i  Indeed,  wedooot  heAlUl*  lo  mir.the  b^l  o/i»h  «i 

uTAfi"-'    ^ •— '.'    i    fe*l   iL,.i  1   li.^^r.    i^«a  leJ  »Ub  wi.lcb  w**  *r,   ..r. ......m... .,     "!__c'ei« 

t»iM,  ^  ■:yiu«   *  w<^.''  'r  for  fi    '«  t*r»e  *nd  ci^  i"^ 

rmti!  i,<l,"  i^qJ    l  of    itm  |  i  >-ciil)«j(J  ptMii  " 

flU»r  wr.  u.,.u    -  ^uUyJiiftyfl*''], -.  ^     xauLlDft    .oftbuKubJefil   .    -.  .» "*-iua  lij^Lt^r  ^* 

Uos  of  lUcwttltiutB.forit  i*  ftttlly  *a«i»celieiil  work.  I  —  *(  l4tuig  MtU.  at»a  ffttr^Vottrt^aV^  Jil&r  Jo   igjj  " 


J5 


£:LLJifr  (i;.).  r.R.as, 


THE  STUDENT'S  GUIDE  TO  SURGICAL  ANATOMY:  A  Ttxt- 

Book  «  '  z  for  their  Pasf  Examination.    Wi  '  inesonwood      t« 

otiehu  luiue.     Cloth.  |2  2^.     (Lalcij^  i 

Wewf*(riftti.  •*  n  contriba-  I  cl««r  «uJ  r.4Dci«  ity  *  f^^cttcal  «iiifif#iiHAn 

tk>ati»ttif.»luaj  a[  i  it^wiift  I  ftUAiuiii^^ijf  1540*1  value     idd  Urgoly  !•►  H»<'Mn^it.K  ^.n^cljid^  rot,.  tJti,iiir    1 
to  tbestadeiii  mud  the  «arKeoa.     It  t«wrii(e»  in  a  /  d<ft«U«  ^fVjjt«4r«»  i/fd  ii>44mm«r,  Miirtli  1    lS7i 


O' 


%  ELAND  (JOny),M.D., 

Pr^tfeattur  n/  A  riatumn  itHti  PhyMlohejf  M  Quf€H*f  ^tttgt,  Oaiwn^, 


DIKKOTOKY    FUli  THE    DIHSElTlUN  OF  THE    lUI.MAN   BODY 

Jn  ..iif  «^rnjil]  volwmr.  rov  ?!  ]2\i^<>.  ntlH'I  pnj^ep  :  »!  "tb,  $1  2j.      <,r^^j/  L,„^j   . 


Ilnet   iltr««tt>ru«  of   Ike  adlWf.-^JirMi.  «*«k4.  Surg. 
R^orUr^  b'eb.  1677, 
Tbtii  ▼oltitiiQ  doe«  aot  Uteriere  wtlhtbe  lext^bookt 


bit  ta  ii\" 


■tiould 


aCBAFER  [EDWARD  ALBERT),  MD.. 

KJ  Attiv'tntt  /Vii/«^*or  0/  Phjftifjffjfff/  in  Vnivfir^itg  QiUUg*,  Sonffrvrt. 

A  COURSE  OF  PRACTICAL  IIISTOLOOY:  Being  a i.  IntrutJuction  to 

Ihe  U«e  of  the  MieroBOope.     In  one  hacdflome  r{>jal  ISino.  roluiue  of  301  pairefl    with 
numerous  illuBtraiionB:  clolb,  $2  00.     {Just  I$»neJ.)  ^*     * 

We  «rt«  refy  uioeh  plt*nMHl  wUb  the  l>o«k,  whbh  ,   be  U**  fcald  bl«  eay.    The  buulc  hei  ^j^^^  |^j,  j^-n 


d 


Unfh***  f  ^ 

PikrvtM*^«c  *tiiifily  Im.w  t*»T»»*i  111..  InwtruniiAittii 

au<) 

....      ..  . ,  1    __.,.........    _ ... ,     .1   . 

Uil. 

•  b- 

It  . 

M 

#rT> , 

ffwft.  J'-" 

tt,  ,  Ai-ni,  i'^. ». 

Am  a  wl 

ole,  »b«   bouk  U  lui  utlfMhnMe  ooe.    The 

deieripKtaaii  ikre  brief,  bat  (hejr  «r^«Jear  and  (t«|i»tV'  I  ^' 


t«t^M»k^^  ^.^'V\,  v^ 
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Henry  C.  Lea's  Pobuoationb — (PhyMial 


flAHPENTER  (  WILLIAM  B.),  M.  D„  K  R,8,,,F,O.S,,  RUB-. 

v  HegiMrnr  to  lfnii3*r*itu  <*f  t o«<l**t».  r r e 

PRINCIPLES  OF  HUMAN  PHYSIOLOGY; Editedhy  Hehrv  Powfj 

M.B.  Lond.,  F  R  C-8.,  KjtAUiiurr  in  Nntural  Sciences.  UinvertUy  of  OifonK     A  th 
American  from  the  Eighlb  Revised  uiul  Knlnrgcd  £ii^)i»b  Bdiiion,  with  Not*-?  nnd  Ati 
iions,  bj  FrahcisO.  Smtn.  M,  D,,  Professor  of  I  be  I  u»ttitileR(f  Medicine  id 
siij  of  PenofylTaiiia,  «t6.    In  odv  very  large  and  bandt«oute  ociai  n  f  olutuo,  o 
witb  ti  optmteiand  H73eugrnvlnga  on  vrood;  o]otb,|5  50;  leaiber,  $($  &0.     U'' 
The  great  work,  the  cru>tnuig  labor  of  tbe  dbltn^ui^hpd  tiutbor  iind  Uirutiffh  wb» 
generations  of  studentjii  hxive  uft^uired  their  knowledge  of  Physiology,  h«#  be^n  dfm*.  i 
pboj)«d  in  the  effort  to  nrnj>t  It  tbofongbJy  to  the  requfrrment^  r>t  modern  science.     t*»iir««  t 
appoaranoe  oTtbe  Isiai:  Amerfc»n  editifn,  ithnp  bnd  Meveral  revitinn"  nt  the  ex|ier!rn*»^-4  Hnj 
Mr,  Power,  who  ban  modified  and  enlarged  \\  !»tj  aji  to  tntrodiire  bH  thmt  i«  <• 
ioveMtigati.jn*  njfid  di^orireries  of  Engtind,  Frnnce,  nrd  Oerniftry,  rr^ulliog  in  n 
about  onefoUftb  !n   the  text.     The  sferie;*  of  illiifilrntiottF  has  ari*-*-'^  ■♦^-   ■  i;l.. 
proportion  of  the  former  ones  haxitig  been  rejected,  iind  the  l 
four  hundred.     The  thoroupb  revision  which  the  work  ha»  to  f 

rendered  unnecefi'arj  uny  «fltthf>rttte  addlttop;  in  ihift  of>uDtry   but  the  Aiiicru»n  1,4:1 
feasor  Bmitht  hug  introduced  nurb  inAtterit  tix  hifi  lon^r  exp<Rrienee  bAM  »htiwtt  him  In  be  f 
for  the  student      Every  enrc  has  been  taken  wilh  th-  *■  ;       -     '      ^         ...;..       ,   ,  >u_ 
presented,  wUb  it?  ihouifrHnd  clos^'Jy,  l»vit  olcnrly  jiriTi 
the  j'tudent  and  (.sractitioner  ofmediirtiie^ — ibeonein^^ 
to  ihow  the  applioarion^  f>r  pby rlfd«>gy  In  the  vnrufut  |/riiotiiMl  brnuctt^P  ^1  luetlicnl  ^eievff^ 
Noiwi  that  tin  ding  it?  very  ii^ri'nt  enhirprement,  tb<»  prioe  hoe  not  bei  n  in«re»«ed,  remdeini;  lbii| 
one  of  the  cheapett  work-  '  ''.^  profe^tiii^m. 

X\H^i\y  4^<«rtftin  nr  Ui«  fulnen*  of  Imlbrasatkin  ft  wtll  f 
%i<y/.tml  m%'\\  ii«i.*»ir»iiif  il.wwrurwy  vhl»  nViLb  M  •'1)1 
I bvT'f  1ml'  round  fttattid^ —  lMm^w^  Jllm.  Ttttctf  awrf  T 
KeU  17, 1K7«. 

t4*4«    t 


pv^lf&orDiVM^leru  |*b  j  vt^diiicj. — r**  CHn%t,  \ 


Wo  bi?«  bee  a  »«(r*<i'MlOv  ■ 

rul 

nrn«  •*>  coinjilott'  lo  r-'wit'l  ' 

i    IllOO- 

tlOQA  of  tbe  iver^ 

iU    JkVi     i.^    i'liUlUiiUH,    l» 

subject  tbRl.  in  '> 

Uiiii^or  ttivmjftiasm* 

edit  of    nil.   In  M' 

,•.1  mT  i>»'  >-in|.*uv.  upon 

Whil' 

-..  i.f 

(be 

Tlio 

tkdili 

rk»i 

it  1* 

.L^t    *.f  th*   IHMt 

EoK 

%xi  j^li'rt  oarivir- 

dlil  ' 

t  i*<»w  ApfM?ur<i 

Th. 

wori. 

Mt  »     1. 

^^    fill! 1^ 

yher  an  wr 

uteoald  ti- 

i«f  oiir  kQi 

-!...:  „.,  ,  . 

Jtw  1 

'.A«  »i»¥4*/a 

had 

*. — yrmrn. 

^r^v 

£r«ttl  tjiIum  of  the  book:  one  tx  xilTiIi!  ,^ 

to  it  for  Infornuntlon  on  idmoiit  ney  ^ 

^IRKES  {WILLIAM  SENH0U6'E),  M.D? 

A  MANUAL  OF  PHYSIOLOGY,     Edited  by  W.  Morrant  JSaki  , 

M.D.,  FR.C.S.      A  new  Aniericftn  from  the  eighth  and  i  bj  proved  Ifandoo  edllio^     Wui 
about  two  hundred  and  Hftj  illu»trationt.     In  one  large  and  haadiooaa  royml  l^mt.  tfti- 

Qiue.     Cloth,  $3  35;  leather,  $3  75.     {Latft^  Umtd:) 
Kirkea    Phyptology  hai  lon^  been  known  aj  a  exmMw  and  ojtceediogly  eoaT«»irtii  t»<t  W>tl 
pre»entirig  within  a  narrow  compn«8  all  that  it  iinpurUnt  for  the  stndtnt      T^ 
which  fucoeasive  editione  hare  followed  caeh  other  in  Enj^Und  hae  enabled  Ibe  ♦ 
|i.    _    ..  .1  .,.  n„  „  le^ei  vrilb  ti        >.,--.      _  ^  ^^^  dincoverie*  madu  in  tU«  acienee,  i.r.  l  lAr  -  gt-l 

^' *'  appfured  ao  rfceutly  thai  il  may  he  r^^^U  e» 


which  the  prei^' 


of  r- 


(11*   ttantit  of  atDdnate  S^^tm 


iTff.  /ri»»r<<.  i^prH  1A.  1979 
Tbe    Look  t«  adrntrftbly  adAptod  tc>  be  pUead  la 


pby«1olo|fy  extant.— f^  71 


lJARTSIIOHSK[nK^nY\.\\.\^. 

-^^  Pri*f*^m*t  iif  %^«-w#.«tc  ,fTilK#  Uiitti  h/f^^na. 

HANDBOOK  0¥   Alsk'VOUX    K^W  \?\Vi^\^\.^^X.  ^^'^^  H* 


HiHBY  C,  LiA'8  PtTBUCATiOHfl — (PhyeiQlog^). 
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VlM 


flALTON  (J.  a),  M.  i?., 

J^  PrnfMtor  of  Phv»(olngy  In  the  /7<iUtffe  of  Fk^tiaiim*  nni  fhtrffmm»,  Wm»  7**f^,  Sf. 

A  TREATISE  ON  HFM  >  X  PHYSIOLOGY.    Dem-riied  for  tbe  uae 

of  Studenti  And  Pr  '         '.r,«,    Sixth oditinnJbnrDUi^hly  rt^Witd  And  enlarged, 

with  ttaro«  hunir>  lionfi  an  wood.     In  on*  very  bciiiit1fii)<}0ta.iro  rol- 

uiii«t  oforer  800  ^^i^^-      ^ .,«..,  ieatU«r,  fO  &0.     iJuit  U*uf4i  ) 

Fr^m  th*  Pmfaetla  ih$  Sixth  Edition^ 

In  th«  prene^nt  «ditiwn  nf  ihii  hook,  whll*  a^ery  p^ift  hnt  received  d,  onrefol  reylHon^  th*  ori- 
ginal phin  of  arrivng«m«nt  h*a  b««a  aUanged  only  bo  f^r  j*i«  wm  noo©9i»ry  for  the  intr<iduction  of 
new  mntcriiil. 

Th*«  od'tUioniiind  iilterntioti*  in  lh«^  Utt,  requlfUe  to  preiont  coiiflitely  tb«  growth  of  pOpitiTe 
phjvirtlof^ioal  linowledfe,  have  reiatUd  in  tpite  of  the  author^i  Aiimeit  t^ffurip  ai  oondent^aiian, 
in  ftti  lncren.«e  of  fully  ftfly  fercent.  ^n  the  niJ*tt«r  of  iho  irorlt.  A  «hftnit#,  however,  \a  thm  ty- 
poitrnphlcAl  rinrrkng«ra^nt  has  accniumodiiled  th«»e  ndditioni  wUhoiti  undue  «nlargvm«nt  in  the 
bulk  of  the  volume. 

The  new  eberaioil  nalation  iinl  noment^liitiire  are  tntrodttoed  Into  the  preeent  edition*  na  h»v> 
ing  now  "o  genernHy  tftken  the  pUce  of  th»  old,  thnt  no  oonfapiun  tip*id  rf^ctiJt.  fronj  thp  •^h^tni^e. 
The  ceotigmde  system  of  mettfnretnenH  for  length,  vrtlwine,  nnd  w^  i    iht^o 

niea«Tirt>tneRt8  being  aI  present  iilm"i«t  univeriifilly  employed  in  *>ri^'  fllg»- 

liODv  Rtid  thfir  published  accrtnnN  T»*inpernlor*«  nre  ^iven  in  degn^i .«  .-  ...v  ..,>k.-,„<,n  gc»l#, 
Btaaliy  n«com(ianied  by  the  oorretpuadfng  degreet  of  Piibrtinheit*!  soale,  Inclosed  in  brackets, 

UttHwglhttr.  I  no*  work*  on  pby- 1      Tl»l»  h"  ■  u»  In 


«ttr.' 

fni<r 

nf 

•I" 

k: 

T:     ■ 

WlJ 

It.    n 

K 

V*M 

br 

ptr 

of  H> 

Of   til 


ny  Ut  I  til 
I  <U'nLly  y 

•  lOQlfc.— .s' 


.nsul  work  bfi"  >»rfiiigbt it  i 

►  fit  fn^^*i^tt^cti^'    r:-      ^ 


,.lto 


I'f.V.I-l^r 


i  In)  du«ired. — /Vntntti^ur 

1  :4  0. 


--; 


iHfHwinr  tD  av^ry 


1  -7rt, 

ifif,  nn*l  ini,  K**^  l'ifli"**»,  **u  <U»"  m-Im.Ipj  Iti^  Ivfi  look  1 
pUeu  in  iHe  bKodt  of  the  •tudvnl.— LMcfMi  SiutfmU 
Juumat. 


T\UtfGUSON  (ROBLEY\  M.D., 

■^  Ftrtf***trt  o/  J%\MiiMie»  »j/  irAifef>»«  in  /«/rr#wi  Jfr^fmi  i:?«>ll#flK,  P*f«a<Wj>^to. 

HUMAN  PHYSTOLOGY.    Eigblb  editioB.    Tborouj^hly  revised  and 

exieosfvely  modified  snd  enlarged,  with  five  hiiiidr0>d  And  thiiiy-two  illustration*.     In  two 
large  and  handsomely  printed  octavo  votumee  of  about  l&flO  pnge«^  ctotb^  %1  00. 

TEBMANN  (C,  Q,),  ]       ~'^~  ~ 

PHYSIOLOQIOAL  CHEMISTRY.    Trnnslated  from  the  second  edi-  ' 

Moa  by  Gsoms  fi-  D4T,  M.  D.,  P.  B.  S„  ^,.  edited  by  R.  B,  Rookrh,  U  D.,  Prof««Aor  of 
ChemtKtry  in  the  Medical  Departtoeiit  of  Ihe  University  of  PennvykAoia;  with  il^     -  '=   ^« 
aelected  from  Fouke'f  Atla«  of  Fhyiiologtcal  Chemivtry,  and  Mk  Appmdix  of  pi  i 
pletelo  two  targe  and  hi^iflsoaifi  octavo  vojninet,  oootainiog  1300  pages,  with  i     ,   ^        o  ^ 
hundred  iIta»tratioOi«  ololh,  $5  00, 

»  r  THE  8  A  UK  A  IfTROR. 

MANUAL  OF  CHEMICAL  PHYSIOLOGY.    Translated  from  the 

Germaii,  with  Notet  and  Additioaa,  by  J   Caisroiv  Morris,  M.  D,,  with  an  Tn*--'  *   -y 

Bs»ay  on  Vital  Force,  by  Profe^aor  SAMtTSL  Jacksosi.  M.  D.»  of  the  Hniversiity  f. 

raoia.     With  illuitrfttiont  on  wood.     In  one  very  hand«otn«  ootavo  volume  ol  *., 
eloifa.tSK. 


ATTFIELD  [JOHN),  Ph.  D,, 

"^^  Pry  tfrsm*  r  nf  Prtust  i na  I  CH<mUtrff  to  the  Plu^rmmmutiea  I  8n<i1^ff  «/  &r9at  Britain .  *€ , 

CHEMISTRY,   GENERAL.  MEDICAL,  AND   PHARMACEUTICAL; 

inehidinfr  th(^  Chemistry  r>f  the  D,  8.  Phfcrniaoopoeift*     A  Manual  of  lit-  '  ^'        'pl*i  . 

«f  the  6ei*ti<!e»,  and  th«ir  AppUnjitton  t*i  M«-dioin«  and  Phariuricy,      f^-  "*!i- 

lion,  reviecf  from  the  HUth  EnRliAli  **iJition  by  the  author.     Ition^hur         „.  l2ojo, 

volume  of  f)A8  png<>9,  wUh  87  iHunnUMiniii  cloth,  %t  7h  ;  lenther.  $3  36.      Uttxt  hruMd.\  A 

This  work  haaree^iired  a  ver,y  careful  rMf'tNinn  At  the  hnodA  oflheiiothor.renuUtnf^in  AComi*lf*i 

riihl<?  increase  !n#Ii^,tngether  with  the  addition  oTtx  h(\Ti<hnme  fcriet  of  iUimtrfttion^     NotwitH-J 

$tnn'1i»i«r  the***  !!T»f»rnv*!Tn*n%t«,  t>i«»  fftee  h<i«  been  maintaiiri^d  at  the  fnrrnerrerr  (nm|<»r«le  r*t«-f 


Hft,  i»X 

?:iri 

•flnto- 

J   1  r.iin 

pr.-i 

^1  :,.   ru    lUu 

tlfiMrnhln, 

■wlthixit  .kM  iuiit-uc:ur,  tU«4y  itju  n.u^'tM.'iK'XtwjHmettt- 
iiUf.— ,lwi.  t'racmi^Hiit,  Mnrch,  J577, 

Af^    " '  "'   " *  ' 1    '-"■■-  '-i  —  i--' 

OfU> 

|.l0lk»»Ml  wit 


V  In 
the  ' 


4i 


POWNES  [OEOROE),  Fh.D, 


A  MANUAL  OF  ELEMKNTARY  CHEMtSTEY;  Theoretical 

PrfititlGftl.     Reviled  »nd  correcte-i  by  HifiKRY  Watts,  B,A,  F  R,S.,  n/^         '■    ^   ' 
MTjf  of  CheraiHtry,"  etc.     With  a  colored  jthiie,  and  one  htindrtd  kh 
trttti"ni.     A  new  Amerioftn,  from  th«  tweiab  nnd  eblArgfrd  LondoTi 
EoBitnr  Biii0Oit«.  M,D.       In  one  Urge  r«y»l    ]3mo.   rolome,  ol  i»v#r   iO^O 
cl»tth,  $2  7ft  i  leather.  $^  2U,     (No^v  Rsadv) 
Two  cnrpfnl  fevi>i  *Tr.   \Vn»t*,   -i  x^enranfje  of  th- 

•♦Fowneit/*  have  »♦•  *  Wurk  llsri  ,1  it  hn,-  been  di. 

rejirinting  it^  by  Ibu  i.  .     .        urv^l  and  f\c: ,  -...^. ,  ^jlrar  tv-  ^   ' 

found  pofiiblti  to  iSQm(iri«e  the  vrU»lt'«  without  umu^^ion,  in 

referenoe.    The  cnliirgetnent  of  the  wr  k  hii«  hititifierl  the  A  ti 

to  the  Tiaf rowi'St  roinpua*,  r»n<l  I'  "v  io-crted  t.nly  mot* » 

nrtfit»{ie«l  smee  tb»  rrry  recent  work  in  KntHnnd.  »r 

in  poV^trir  ii*e  to  the  Denimril  uj..,  -  .  -r-.^.u-^r    -v(*t0tii:^     —    *         '     -    ' 
AtnonK  the  nddilioiiH  to  thli  edition  will  be  found    i 

A  nuiahor  of  ^peotriv  in  the  Fpectroficope.     Erery  oar*-    i 

lion  tn  render  the  volume  worlhy  in  every  re^pMt  «|  iu  h 

thougii  it  htin  been  enlarged  by  innrw  thon  one  hundred  n 

wt)l  #titl  maintain  ii  »»  one  of  tA«  eheapjt  voltiaiea  »ce<»s»ibi^  lo  u)<:<  oui^mii^iij  fruiavni. 


and 


PRACTICAL  HANDBOOK  OF  MEDTOAL  CTTT^MT^^TRr.     EdJI 

by  C.  L  Ti- 

Amerie/i  ,j^  \%m^ 

pp.    ^61,    Wivi,    ..,.,u,  ,",.-->,,«,, anu;.'     v*tMii,    ;r.     -7 

nr  rtfK  8AMK  ArfTffOn      { hnt*hj  [Mitn ftt  )        

INTRODITCTrON   TO   PRACTFCAL  CHKMISTRT,  lJ^CLrDrN( 

ANALYSTS      8\x\h  Amerioftn,  from  the  aizth  and  reviB.?d  London  ediUoa.    Wuh  ftiisef^ 
OQfl  iltaiirationp.     In  o&«  neat  roL,  royal  ISmo.,  cloth,  $2  2&. 


K:S4PP*8  TBCBNOLOOf  ;  or  Olteiatilry  AppU*d  to  I 
the  Aril,  aad  t«  MjumraetnTet.  With  Amerte*!  J 
A«rtffrrr>oi  by  Prof.  Wiltkr  K   Joii?t*vi#,    In  two  1 


fery  t>«B4t4»meo4lav-.   * 


HiNEY  C.  Lea*b  Publications — (Chemul^ry), 


11 


^^  Pri\ffJ*fHir  o/  ffkemiJitirpt  in  Kinff^a  ColUff^,  Londnn. 

CHEMISTRY,  INOUGANIC  AND  ORGANIC.     From  the  Second  Lon- 
don Edition.     In  ofi«  vor^  bnndt^otn^  octtivn  volume,  of  700  pngefi  wUb  ftbout  SOO  itlu#lr«* 
tinnd.     Ctoth,  $4  00  ;  lenther,  |S  00.     (Jitit  Issued.) 
It  has  b*en  the  Author's  «»Dde(ivor  to  produce  ft  Treatise  on  Cheraiittry       ~    ;         v  ouinprehen- 
alye  forthosi^  sLudyiog  rbe  ctcience  a<  u  br;inch  of  general  edueatioo,  a^'  ^^  i^  i<tudrnt 

cany  atte  witbftdvuntjigein  puriiiuing  bii^cbe^niic;)!  studies  ai  one  of  th*^'  -  -  '  '^  •<»hooI«- 

Theitp«eirkl  u t ten tiui)  devoted  to  Mc^taTlurgy  nod  eoiD«  other  branches  I'lulers 

tbe  work  c6pcciallj  Qirefal  to  those  who  are  being  edacut^d  for  eiDpi  rt?. 


W«  liBvu  lu  I  111*  work  »eattitiilet«i  %nd  monlexonl. 
Uat  texJ-biH^k  frtr  tb«  u*^e  of  »cboolt,  Aod  onii  bwurl 
U]r  recofMnicud  It  ah  Bacb.<— £o«(oii  Jfc'd.  cinJ  Surg 

Thf«.^tinvr  I p  fl'ift  t)f In  nt  ft  Tvo r  Jf  Trhtrli  trnpjin  TTintt 

It    i 

it  r 


Iti^ 


jC0«t)kun  to  r«rrtBii  th«if  mcroof  le»  ^►tj  may  j'ulni  /•- 
iHttng  to  IL  lu  •  wr.fj,  M  1-  ■  1  ^  '  h^  ri*>4il  by^ll 
who  wub  tci  know  whut  i-  rf  nf  |be  pft' 


ra.  VHnteal  Rteord,  Hut.  U7A. 


fyLO  WES  (FRANK),  D.Sc.  London. 

^^  8m n  tor  Sfiitnef'Sf'Titrr  at  (hi  High  Schnnt^  N^UHtttatUttndf.r  Lf/me^  elc. 

AN  KLEMENTARY  TREATISE  ON  PRACTICAL  CHEMISTRY 

A^"^     M    \L1TATIVB  INOROANIC    ANALYSIS.     Spetmlly  adapted  ff»r  Vi^t  in  the 
I  s  of  SobooiR  and  College's  and  by  Beginnerii.     From  lb«?  Second  ii«d  lU^ined 

!    iitioHf  with  about  fifty  illn^tratlonN  on  wood.      In  one  rery  bandiiome  roynl 
volume  of  372  pftgea  ;  eloth,  $^  50.     {Nou^  AVWy.) 


1 
I2ui 


bv, 


til  • 
tu  . 
tu 
nu  I 

167; 


•<1»  nr<*  irindflrD,  n-ud  th-r- 


pr<^s<*ut  njiprov- 

hdJ   ttj(#ing*t.l«'     Tli<»wrr»r  !•?  ni3liipnmb«r('4  wUh 

T^    Tl«fnl 

IbeorflUal    d*>  1                    '      "           whr.Uy    WUti    Tbo 

ud  \ht 

pniicli[c:il  mall                                    Hm  •  f  ihln  rotnpr*- 

-CVif- 

houilvo  trnct  1>                                    ;  fin  itcrHrPirv  i^f  th« 

r-.T7. 

Ru«]yni'«l  m't^i'i"   lit*,  vunrt,-.*!  f.r   f.                  ■-.£ 

1  iel|ctil<    Wo 

IhM    thwy   biiVrt    ull    lj*»Mi  worked    titr 

'  :.    nl,\    n-,r.iv 

ttTiTTir.r    mnrl    i^;**    ttirmbi-r*    of   tift    f  > 

-•li  VikU  b#  HiUiiiut'Ll  Willi  uo  olilier 
:>  ib«  r«>ry  ViiliiAtilro  UftUilbook  now 
r,^tiaa.— ^Miou^  Clin.  RHrord.OcL 


Tb«  work  U  i>'*  wrUt«n  and  arrHCffld  tbiil  It  ennli^ 

com;  r   ^    r  '  ^  >  -•-,,  fiu^oolwUboQt  ti  T       '  -    ^     ^ 
tl*  Hii-^ellotifl  for! hi'  > 

•!•'  til  eoa«U»,  ai  tu  1  • 


With   tbU   i»Knn»)  b«tfur«  htm 

th«  ftdvane«d  «tti- 

deot  c»'s  '■■-  *  -■'*  -^ "" -^^- 

„i.U.....    .«,„   .._._.. 

aa^tf  of 

Hwfin    !<► 

^ 


E}fSF:y{lRA).  M  D..  Ph.D., 

PUrNCiPLES  OF  THEORETICAL  CKEMISTRY,  with  Sfmrisil  reference 
tn  lh«  Constitution  of  nb«iniaa1  Onmp<>undls>  In  one  handsome  royat  12mo.  voL  of  over 
332  pngetc  ololh,  |t  dO,     (/mj|  hauefi,) 

.  r'-ni'Vif'.iT  f  vri'X.u-tn.-Ki,  til  -oirurirtc   '   romtiJnulloa  and  4enonip<-''^ItTrm.  nnd  th^  TiirToii»TT»^n* 


For^nrJi 


th 

■«»] . ' 

for  ^i,  '  t 

*!»'/  '   OftT- 

lo't  I  III  pre' 

b«i.  lit,  41  lid  ti- 

t<>i:>  '  tu  oarauat 
ItQ  ! 

't  ilrvt.ua  to     ' 

th.  inctitri?  of  11 

ftHi*!  ^  !    ;  1  Hvcry  T^hiiii,   .     . ,  , 

lar«.  tij^KTRii^uit  H.4  it  dijV7a«M;i#^  KQ  A  ciwir  NtiU  ctmirrn' 
b#nelire  aiaoi)cr,tli«  vurioun  lawn  fctr«nilDe  cbi^miA*! 


In* 


hi 
tr*n**  «>f 


,|,  t1,.-  th..,.rl..,.!tlK-^.K...--..ML»t 

»>rtaQt  di»vuvtrl****- Jffi.  Jeti^m. 


•MlUiirabie  |>n*^i*ntjltloo   of  th 
o»»JerTi  *:b«'lDlMI'y      Tf  •oijit« 


/own*.  •/  (?A«wi.,  M»j,  167  7. 


WonrjCH  AXD  FITTIG. 

^^   OUTLINES  OF  ORGANIC  CHEMISTRY.    Tnumlatetl  wiLii  AdC^ 

dftioni  from  the  Eighth  Gefwjin  EdUiou.     By  Ika  Rbvrsiv,  M  D.,  Pb,T>.,  rrofcjf^or  of 

Chemistry  and  Phy«iio*  in  Wiliiamt  College,  Miiai.     lo  one  handsome  volume,  roy^l  12iuo. 

ijf  2)50  pp.,  olotb,  $3. 

«,As  tba  nnmerouA  editions  of  the  original  attest,  this  work  i«  ib»  leading  text-book  attil  ittttn^ant 

th  '  '       '  '^  voniliiiDf  >'  ..  .  ^^ 

vhtf'h  fire  * 

-.,.,..!! b?aiQn  of  i'i.y..    :-■.„_.    1  ..^.^,  ■   ..J--.: ---^iJ^ 

«lteratinni  have  been  introduced,  flo  aa  to  render  it  In  e'ferj  T*i\^ia\  ^t^  %  \*^%\'mvxVCttk^  ^a^^AV 
Advanoed  oonditios  of  tbe  flcJeaoa. 


J^ARRISR  (EDWARD), 

f^aU  ProfttiitoT  of  MtUtsria  MetHea  in  tht  PhitadtlphUt  OolUgt  of  Fharmae^, 

A  TREATISE  ON  PHARMACY.     Designed  as  a  Text-Book  Tor  the 

Stud^ent,  and  us  «  Guide  far  the  Phjsioian  and  Fh&rmnoeatUt      WHh  miin]r  Formal*  aa4a 
Preicriptiont.     Fourth  Edition,  thorjoughlj  r«T]0«d.  hj  TflOMAfe  S,  Wikqa^d.      In  oaf 
btind«omfl  ooiavo  Tolumfi  of  977  page^,  with  280  iflafliraiioni ;  eJoth.  $b  50;  leather.  |6  Mj 
(Lately  Itanrd.) 

The  delay  in  the  appearance  of  the  new  U,  B.  Pharmneopoem,  and  the  vndden  death  of  thf  tti|. 
thor,  hftvr  pontpon^d  the  preparation  of  this  new  eJiticfn  bejond  the  periud  ^ipt'rt^'i).      r  ., 

and  tin?iin)rii»ida  left  hy  Mr.  Pftrrtsh  hnve  hctn  pinced  in  the  hatida  of  the  editor,  Ht 
who  has  labored  ftf**iduoanly  to  embody  in  the  work  all  the  impruvementii  tif  phurijitu^,..  ,.*i.  ^^t. 
enee  which  have  heen  introduced  during  .be  )n«t  ten  years.     It  it  therefore  ho|>ed  that  the  &e9^ 
edition  will  fuLTy  malnlain  the  reputation  which  the  vi^lume  h*»  beretofore  enjoyed  aa  a  «iandar4| 
text^bouk  and  work  of  reference  for  all  engaged  to  the  prepnrsiioa  and  dinpenaing  of  medieia««.J 

Of  hr   Piirri^b'a  nrvnt  wutk  od  phnrmncy  It  ttnly    «in  honored  ftlMnoa  tmr  owd  ifOii1i«litvlT»*  ^P*Mim4 
fern   '■  -  '  '  ^  -  -itiJ  th*i  il»«  eilUor  hn*  MceoEopliHiied  ^  JW^'/it  PrtiftM  nnii  i-ireuttMt,  Aug.  132,  lh74. 

Hit  viott*  edit  Ujubi,  rin4ert]i^ '-Hi"   '-'''>    '  , 

}U  .1  4  4iu()it»r      Tbift  ha*<i  UK] 

pit  iiiQch  luhur.  Mnd  Hiuoy  II 


rial  I  to  d^r 
pffcfllee,— 


nf  rh^i  fi««Tetul  |i«rt«  oT  tUe  wurk 

Il>iict>  n«w  mjuHrr.     Willi  ih«*  uif  -ttrimpl^ 

f©i'|.    '    ■■  "■  iiffiB^ ««  DilW  jfjrMHqffij^  ,1  "-rn 

or  1  ud  nrl  tadi^pen^Me  l<<  ; 

or    I  of   fAtillttftr:    '  uirh 

tfc'  I  rprtrsllon  '  '  ^vlfjkU 

h*  I  ,  aiiei&tji  — C/.i  .«ru,, 

July,  n^*. 

Th»!f  work  tn  emtuently  pr*'  tlcul,  iind  hna  the  rare 
nwt'il  of  ht'iiiK  rf..nLiiTili^  uLiil  "titiTiHttiiir,  ivIilTn'it  pr«^' 
•nrve*  ■  -!  ■ 
reltncl*  I' 

hu- 
ll. I 

Ulu    -  .  '■     '      .       ',  '  ,         ■  '  .  ■ 

tbt»  wiMfc.  Qol  ouly  u»  ^hiiitaricittU^  hui  aUij  Lo  liio  (il>t«  )'ii,lijf< 
WuUklude  i}t  wedlCAl  prsctMioneri^who  »rr  uhtlged  tbor,  nn* 
la  cotHpoHDd  their  owb  ffledipUes.     ll  wlH  tfer  hwld  \,  Mood, — / 


Wtth  tliAt*  few  r«itf»rl(t  we  b«artt}y  eoittia*  ud 
work,  and  burn  ao  duiibt  (bat  It  will  mnVo'iitB 
(lid  reputftUflti  an  a  text-lwak  r<tr  tt 
wurk  of  fofiTeoie  for  ibe  aiore  « 
etna  attd   pburmntUI. —  Chicago 
Jaoe  15,  1674. 

PeHiip*  one.  If  oot  tbii  iao»t  importjiiat  book  m] 


ibcl 


CfTILLR  (ALFRED),  M,D,. 

*^  Pr<t/*iiMur  *tf  Theori/  and  PrfUiiee  nf  Mudfcint  t»  th*  (7»f«rr<ty  t^f  PmiM. 

THERAPEUTICS  AND  MATERIA  MEIUCA;  .-.  ' 

on  the  Action  and  Uses  of  Medicinal  AgeaU,  inotuding  the:? 
Fourth  ediliun^reriaedand  enlarged.    In  iwolarge  andhandeuuic  o>u.  vuin  ui  »t. 
piiges*     Clolh,  $ll»;  leather,  112.     {Laitity  iMtufd.) 
The  43»re  heftowed  by  the  author  on  the  rerition  uf  tbie  edition  haji  kept  the  work  out  af 
niiirket  for  nearly  two  ye;tr*,  and  hnn  incre»!(ed  its  elie  about  two  htndred  and  llfiy  i«|«,    lf«4^ 
withi*tiindtn|cr  this  enlargewent,  ih*»  price  has  been  kept  at  the  fortnef  rery  nio'icrnte  rale 

ll  ll*  ic  '•  do  math  more  itiitu  to  «»a- i  c»f  ib^  preeeot  i*dhl<*n.  a  wtir 

aouucnti  4*r  the  fiinrtb  edUU.iii  rif  ilikfr    pantlca, — Vhitmgo  M'Hicttl 

well  kniMT  I        r  Uhui   work— J?n(l{.  andf   Fur.         p.  .  ._ k.    ,  , 

Jf*(!l. '  0* » r .  AV  *^iV  « ,  Oc4  1  b'a 
For  all  wlittde^^rM^e^wp't^t^wrtrkoa  lUerapenllr- 


woj  i..^  ^;..  :.■  .i-   ■ :. '     --■■-■' 

Jaia.  li^V^. 

Frnia  lb*  pnhlleattoo  uf  the  fir«i  edlriwe  *<841I14'» 
Tb#rapeQ(t«>i''  ha4  beeo  ntie  of  thf*  «itaA«ieK;  tt    -> 
•en«re  fri»tu   oiu   ilhiMnv*  tf.utM   ofuaf*   a  T'> 
irhii?ii  cofjfd  bi*  filled  h|  cm  oUj^r  work  Id  ih- 
gU»M*»  ^d  Ite  prt*f8««>  ^Qpplitt»,\a  \h«  iwo  im\^ivuk>« 


Wii  eaii 
tnnllUod*' 


«l4e  * 


UTILLE  (ALFRED).  MO,  LL,P,,  and    Ifi 

AJ        Prnf  <tf  Th*inry  and  Praetiw  ^  QUnicai  -iM. 


Henry  C.  Lia's  Puhi-ioations^ — ( Mai.  Med. and  TKerapeuUcs).       1 3 


^AISCR  {jnns  M).  PhJK, 


M44^  in  VMv,  €/P<i, 


f ,  J^nt   in  Phflfi, 

r'  t  V<"  Am'^iean 

THE  NATIONAL  DISrENSATOUV;  EmhnitiMif  lLi^  CheaiihuVrBotnuy, 

M«teriA  Medioa,    Phariu)i^<jj«   Ptiartiiaoo[)]fO%ttLLes,  »*tuI  Thernpeuiicfl  of  llie  Pharmoeo- 
p<ieia4  flf  ths  UnUed  StnUs  nnd  Orent  Brititin.     For  iht  Ukp  nf  Phjralc'iftna  nnd  I'K^rma- 
crtttisU.     In  oae  hdnJ^ome  uctavo  Tolaiue,  with  Durneroiif  i)lii«tr»tiona.     {In  Prr^M  ) 
Thr  wunt  hAf  loop?  been  felt  *nl  9xprM«i«i  of  n  work  whicli,  within  •  faod*riit««  rornpnif. 
fhould  giT«  to  the  physietan  awfl  phAnn^eiUiMt  itn  ii«thorilntiv«  cxpufitfoo  <jf  the  Phrvrmncr^- 
poBiaii  from  tb«  exinliaj^  Ftiktidpottii  uf  nifdic  il  ami  phnrm  iceiittpnl  ioimf^e.     Fof  s'^ver^l  ytftrA 
the  (iQthori  have  b*tn  ^iirae«t<y  engaged  in  the  prepikrntinn  of  tb<»  prenrnt  toIuoip,  with  the 
bxipe  of  iftfijtfyinf^  thi?*  wunt,  and  th#ir  lttbnr«t  iir«  now  tuBieienlly  advanc^tl  to  •nKbl«>  the  pnb- 
lifiher  to  promtHe  ite  np^i«Ariiiie«  during  the  rouitnc;  ieitjoii       Their  dUtiaf^ul^bed  reputmtion  in 
their  refpective  deprirtmer^ttf  in  n  fii»rnnt<»e  thnt  the  work  wiM  fulfil  all  r^n-onnlile  t^xf^t'tflli 

Laguirlr  in  the  selection,  compoitndinjK,  rlinp^niing,  and  medicinal  uxeii  of  drug*,  oomplrte  in  nil 
rr0p«ut«,  while  conv«nieiit  in  fine,  and  careful!  j  direat*d  of  all  aQii«e«fi«arj  and  gbiolete  it;iiit«r. 
1 


ETA R Q URA RS:oy  {ROB E R T) ,  M. D, 

-A  L**tHrnr*m  itttttrin  Mf*1iftt  M  St   Mfirp*t  Hfi§p(fnl  Mf^dienl  BehnoT 

A  OIJIDK  TO  THERAPEUTICS.     KditefK  with  ArMitions,  embrsicin 

the  U.  S.  PhnriMnf«»p<>»iA.  By  Fh\mk  W«»oi>iiPnr»  M  D.  In  tine  neat  volume^  roj*! 
12ino.  volitine  «»f  over  i§0  pages:  cloth,  $2.     (iVfliu  Rtttt/p.) 

The  object  of  the  niithor  has  been  to  present  in  t%  comptift  <vnd  i?<>tnpendioui>  form  the  the* 
Vspeuiieir  uf  the  Materia  Medicn,  anincu inhered  by  botanieiil  und  plinnimt^eutieiildetailii.  The 
volume  18  thuj  euiphati^aKy  a  work  for  tha  medi<!al  student,  to  aid  In  bii  acipiirinic  a  Hear  and 
«oiineeted  riew  of  the  lubjtot  in  tt«  raoet  modern  aspects ;  and  for  the  buiy  praotttloner  who 
may  wi^h  to  refresh  h\f  rnetnorT^  Utider  «]Leh  arHole,  in  paraHel  cotumuR^  »re  griven  ile  pby- 
tiol6fE;:ival  and  tberKpeattcal  nctinTis  tbu^  enjibling  the  reu^ler  to  take  in  nt  a  ^laae«  the  eMential 
fa<!it«  with  reepect  to  eaeh  remedy,  and  numeroug  formulae  are  i^ivcn  nn  f^vamplce  of  Ih^lr  prao- 
tteal  UB«.  Con.^iderable  addition!  bftve  been  introduced  by  Dr.  Wood  bury,  who  tinn  mtida 
nuinerou«>  ebanf^es  to  adapt  the  work  to  the  wantt^  of  the  American  btudeEit,  iniroduoiog  all  the 
pr<p«rationft  of  the  U.  8.  Pharmafopaein,  nnd  many  of  the  newer  remedies. 

ThU  litile  vol  dm*  \a  *n  eftraeat  elTorl  to  tidvMucff     tnittin«r,  thitt  U  ili>*4*rvt>H  c«refQi  •tUfly  by  ev^TV  •Itt- 

ty ■     -'  '-    ''  ■  *  i«  -  ■■*  .»,-.-^«..,*t  .      r^  .  -u  ,1*.  '  dfut  »iid   ff%tg  praetJtltiBflr.—  LHneiimatt  OUni*?, 

r  injK     Jtu.  12,  I67(!i. 

Ma  ay  p4tr«i,>Q*  who   learned  lberap«uli»  b«fore 
V<<'  .L;ic4l  *c"tUm  of  reiof^dU*  wa*  tNtuht  lo 

*-'  I   it  dlCScult  to  liUcoTfr  lUe  Wtriug  nt 

V  atelUio    on    lliernpeatte    6tiipl«>yiu«at 

tt-<m  '•I'll II  try  I^Bxt-bo^ik*.    Dr.  Fftr^iili&r»op  lix.*^  ittant 
Id ;!$<!■  nLou«iy  '<liiiwti  It  by  prictlDf  ih«  (wo  in  pnr&llid 


II 

A 


ia  H«iL[tti  and  dlk«ii>i<<i  Hrfu  pr« 
niOQA      T(»l«  arr*h;cf>>m<iDt  iiT>T 
Ably,  N*   boib    eoevvnieat  titi' 
th*i  fA<:t»  rtpoo  Hit*  mfrtiiory. 
e«)0ii1  DHwWr  «if  ^H***  lo  rtT>(^ 
■  'the  u  —  .^      '  ■'       ■    '     '■  -  :--i 

liB  »('• 
OmUi 

lilriidi.c ,  M 

I  taletl  (re&Uicfl 

Kn  ixi-'lUtti  f^Miun*  of  Dr  F*rqHbiir«oa*»i  Guhle, 
^Snd  on*  which  will  romnicad  It  ti»  mil  rtirD«^t  Ha- 
1^  detttn,  |h  th«  HrrJiiiKf^nieatt  la  tubulMr  forra,  of  the  ra 
I  r>'i"<  ifliciufti  pr«i|iiir«ilnrii«  nnd  thsir  doi»e,  wi  tbJit 
fi'itdlly  cotricuUlHtl  to  memory  Thin 
t  liti  Wf.U  NrrnbfMd.  and  iirc*-«>uit  lb«  well 


itiet  eol- 

I  y  favar- 

I    t<i  litiimp 

•W  of  NM 

a  ninn  (or 

LMi.tr  **.  rnJonHte 

-<       We  c»u  roiiii«1ly 

i!*i  ttadi'iata!  tbeW^t 

i>.'  Hi,  HIV  mf  t.irger  eod  more  etabo- 

Itfir^U  Utn*?f!t,  J%n    I87S 


rubuUf  tlir  ' 
pftt  tli«?  pby 
riglit-bitnd  I  ^ 
M  i.tr«»,?ht  *^* 
roliiHMDM  of  I 
viYik  u  ilk'-; 
imrlDij  for  n 
ii>*"ii.  wl»o,  H 
Wokfk  on  thf 


N" 


»j?   iLiuurs 


..li^ 


.  I'Ul    lu    JLu 


^  itiAt.  by 

I  pH^e  we 

1  oD  the 

ll.Q 

iHc*l 


I  {ticqaniat^d  with  lurfer 
I  01,  bur  •xp«rtonc<t  lb*  lUlB- 
tij,  <*f  »eeiag  lb»  relaiit»M 
and    o*e  of  r«i«e<iUe4.  —  fAt 


faei«  of  iljoi-apeuttc«iit  no  ImpreMlra  4  t  LtmJom  FractUi<tn.tr,  Jaacary,  lS7i. 


QRIFFITH  (ROBERT  E,),  MB. 


A  UNIVERSAL  FORMULARY,  Containmg  the  Methods  of  Prepar- 
ing and  AdmiuiateringOffleinal  and  other  Medicines,  The  whole  adapted  to  PhyiiioiBT  n  and 
Pharma«eutistit.  Third  edition,  thoroughly  revised,  with  numerooF  additions,  hj  Jotin  M 
Mai»ch,  Profef«or  of  Materia  Meilioa  in  the  Philadelphia  College  of  Pharma^^y.  In  on«  targe 
iDdhaodsoine  octavo  volaoie  of  a  bout  800  pp.,  el. ,  %i  60;  leather,  16  60.  {Lttt^fy  h*n^d  ^ 
As  »  eniBparative  view  of  the  [Joitod  Staten,  the  BrTtt«b,  the  derman,  and  the  Pr«oeh 
Pharmneopopiaii,  together  with  an  imoaense  amount  of  ttnofficinal  fonnulns,  it  citfords  to  the  prac- 
titioner and  pharioaeeuttit  an  aid  in  iheir  daily  avocatinnir  not  to  be  found  els<rwhere^  while  three 
fnd^xet,  one  of  *'Dii«a«ei  and  their  Remediet/'  one  of  PharmaceuiicAl  Nttmet,  and  a  ti«Q«ral 
^ndex,  afford  an  eaaj  key  to  the  alphabetical  arrangement  adopted  in  the  text. 

f  TmiKpT  tbsin  tt  lit  In  !♦<*  !>**•- 


To  the  drugfi«t  a  gaod  furmulary  in  nlmply  iodU- 

«B«ablfl.  and  perbtperiu  furmuUry  bi«  b««a  roire 

ixt«Bitiv#Iy  iiMd  tbao  (h«^  WAll-kaowo  work  bflfure 

Ifaay  physletauM  have  lootHciatSt  aUo,a«  drof- 

jl»ta     Tbi»  in  rra«  4a<«p**eUily  nf  (he  crtantry  pbyti- 

I'lSlaD,  and  a  work  whtch  «hiitt  i««arb  hltn  th*  monDB 

J>lby  whl<iib  i>^  adratai^teir  or  eanibtne  htn  r^iBKdlAft  In 

Kilb*  fa<»«t  «deacioa«  and  plea** at   niiTjartr»  will  at* 

l^jraya  bald  tti  plac«  itpoa  hiji  ftb<*ir     K  fonaatary  of  i  %^,\  <i 

ibi«  kind  l4  of  beaxdl  aUo  to  tb^  c\ij  pby»lclao  lo   |  atr«K  I 


A  more  eomy^Ht" 
eui  form  th< 
d*«ir*      To 
bla,  aod  U  (>> 
who  coinp'mu<l>^  lii'^  oth 
1i  ("orttala^d  In  tb«  iQti 
mili#d   !'!    m*'nirtrT  ^r 
An 


.  ..r  what 
be  eom- 

i'ir*.,t1cln*, 

,Me 


larfest  praotiee.— (/^ne^wmcUt  Qlinic,  ?ek.  21,  lS7i.     I  — TA*  A  m^ricun  PracM£iaiv*.T  ^U',*i\»7s\\\»,i^v\^ ^'AV, 


j|g|g^ 


u 


Henry  C.  Lka's  Publioatioks — (Paihotogy^  <fc.)- 


ponmL  (K).  AND  TfANVIER  {L,), 

^        Pr'/.  in  (fu  FamH}/  of  M*ii  ,  PnrU.  ^^        Prof  in  the  Cothfft  o/ B^nw. 

MANUAL  OP    rATHOLOGfCAL    HISTOLOGY,     Trnn^lntOfL  vrlt 

Kotc^nnd  Addition*,  by  K.  0.  ^UAKKBfKAiiic.  M  J)  ,  Pmholuj^i^r  and  f>|^ 
id  Fhilnila.  Unnpitnl,  Lfcliirtfr  atr  H«frPCiion  i*ii<l  OpcrMiv^  OphtlinJttifo 
fif  PcftiiA.      Ir  ',   lidDdioai*  oc[riV4^  ^tiluiQCi  of  ttbtJiil  A()0  im^fn,  wUh   uv^r    'imi   .tjii 

truttoDS      (/ 
S«  muftli  U*««  bevi  I  «t»  y^ara  in  thv  eIu4;idiilioii  of  palbology  hy  tne.iiDs  •>*'  ih*  m^i 

•oop«,  and  IbiN  f^ubjcei  uuw  ui^cti|VK?ii  «it  proinintfiiitu  |>(>diiiojj  ««  due  tif  thi>  UM>»it  iui 
of  ili«rlwn-l  ^<*ilenc«,  thai  lU«*  Ameriouo  profrj^fion  eutinoi  ftiil  to  lft«leuUi«'  m  tr^iti^ 
6«n£  work,  wit'   '       '  ^wu   uifri^ii  tinil  lUtonj^h  thw  wcJl->«n«wn   rt|i«laii 

jCuUlied  auth<  >  Eiirnpa  ah  th»  ftnodrtrd  toxtbooU  atiil  Wurk   < 

{]fpHrtm«ut       -  „       Tig  nud  ili*cuv«rrie!i  »*  hji¥«>  been  tniide  »lnce  tt*  in  i 

iulrWuoed  bjr  tbe  trAnaJntor,  nnd  Ibf  work  is  eon(i<lrr,Li}r  exp««Ud  |o  itMBiae  in  ihte  oounlryl 
BAioo  pQ»iLioti  wbiob  hns  b«eD  so  nnivertftUy  •ccdrdetl  to  it  ii broad. 

fi^KX WICK  {SAMUEL),  \fJh.      ~~' 
THE  STITDENT^S  GUIDE  TO  MEDICAL  DIAGX08KS.     From  ih^ 

Third  HevUvdnml  KnUrgcd  EngtUb  Editiof.     With  elgbty>fbur  Dlujtr&tlaai  on  wegl 

Id  one  rery  bi&ndjtum«  v(>mm«,  royiil  I3mc  olotb,  $3  25.     {JuH  Its^M  ) 

Of  f^'f  m"oy  rni'li-  ^^^'k"  t>n    tnrdlrrs!  i\S.'.'^vu-\'*A  tlllooir  mb  li  ie»4y  imj  u§*»fMl  »tJ»l   to  iiU  iii«iaorj* 

eli*Ii  I  I  Am.  Jit  urn   tf  iiypKtti>pr"j/fti/,  Jmii    \^7i. 

^  .\  ft  otiVarM  th#  ict'^ood  of  mwtJlcMl  (llamTHMlala  ai 

pnci'y  I- 

oeriu  wl.ii 

ponulit  to  i«ucli  imJ  CHa»^7  \t  •**  ? 
teTarf*  tM  1M«  «.  book  w?  enu  •Itc - 
lo  Ibo  •Iftdeijlfjf  direct  lo*ti'n<tili»a»  uuii  ty  ila  ttiitL-  ,  ~f'ne>iyt'  Jif.    ii-ju^^.  i  i»  r.  »i..v 

RBEX  {T  HENnr),MD., 

/»'c<uri»rftN  Palhultty^  oti,t  Mi>rf>td  Ati^itf^mp  nt  Cfhnring-Oro**  fii'^pftaf  Jift'tttat  Sc>\**vl, 

PATHOLOGY  AND  MOHlilD  ANATOMY,  Sccotul  Amcrh-an^froi 

tb**  Third  and  Eulargvd  Euyliih  EdUion      Witb  DumeroQaUluatriitiorii  «m  w«i>d.     In  ^m4 
very  hiin^Irfime  oi^ffirM  vohjine  of  CVfiT  ^H^O  pr.gii,.  eloth    f  ?  75       (/«*/  /.oh.-  /  1 


G 


c^.    ill  I  a  It  U  f 


AM0i$)tih4»r,  tiil»lii  l|i«  iictl«li<i>riiP4ifi4)jil  of  Diorl»ldl 


lorn  *-. 
157U. 


D 


CLINICAL  LKCTUHKS  ON   VAiUOUS    I.MI'OliTAN 

being  ft  cojipetion  of  th«  CUntcjil  Lrcluren  diillVMrrd  in  fb«  Medif*!*!   i 

piul,  Cbioiigo,     KdUod  by  Fiumic  Jl.  Patia.  M  U,     Sirr^ud  •dUka^  ral^r^c^, 

imnd^ome  loyal  13mo.  voliitn«.    Cfotb,  $1  TS^     {Lattfy  Itiued.j 


WnUTTOOWHKttVEATTHEWICDSiDRANUAFrEll 
DK4Ti    IS   Mjidicau  CAsR-t.     FrOttt  I li*  «4r«:^»B  1  Lo n- 

-'   ■■;   •  ■' '     '  --  '  '■'    •   ■      ^-'   -'V        #i  IHV  i 

>  1  ijploaii  ad    I 

K.  "-inf,  Mt>.     i>xi.j  v.il.5To..pp.  louti^ 


'pj:j'.t    rs.';,\Y   (If* 


TttE  rsK  oi 

AMI.       N«« 
M    I>  .  411  r 


volgfa#«  6f  A«tr(7  I' 

a<>bLA!tD'IS    msDirAL    :. 
rroM.    1  Tol  i*To,,  pp.  Mil 

BAKi 
Ml 
31 


aiTi 


«  l(t/M.  it«tb.    %i\Hi, 
4  itnrriK  ON  riLiOW  f  SVi1l.aoai»d«>r«.i 


N  vlv\^tn•t,  ri'iiii^  7/  ii 


HenbyC.  Lea'8  PuBLicATiuNs — {PtacUce  qf  Medicine). 


15 


EfLINT  {AUSTIN),  M.D., 

J^  Pro/fggor  of  the  FfifwipUg  and  Prafiie*  »>/  MifdMnt^  tn  S0Uimt^  M^l  CotUg;  JT,  Y. 

A  TREATISE    ON    THE    PRINCIPLES    AND    PRACTICE    OF 

MEDICINE  ;   d«ii§;Tied  for  the  uie  of  Btudent^i  and  PrnotitioQerB  of  Medicine.     Foarth 

AditioDi  njvined  andeolni-ged.   Id  one  larg*  ftndo!oi»?ly  printedocJtnvo  voliaiaeof  n^sniil  f  IHfl 

pp. ;  cloth,  |6  00 ;  or  i trongly  boand  in  leather,  with  nii««d  hunds,  $7  00,    (  Jmi  ^ 

By  ooiamoD  csonaetil  of  the  Rn|i:li«h  snd  Aiiierio»n  ta^dieAl  pr<»«is,  ihii  work  has  bi  \ 

to  the  higbeai  po«i^oti  aa  »  oomplete  und  oompcodintid  l««xt'honk  on  thi<  tnai^t  JidTaQar m  i  uifui  i>jn 

of  meduwl  seieooe.     At  ih«  very  moderate  price  at  which  it  ia  offered  it  will  be  found  one  of  the 

tfheapeti  volttoiee  aow  befttre  the  profeiition. 

TM«  fl]C««U*iflt  tr«n(i»«t  «tii  raed^flDii  ItBit  ne^iiitrtid  |  (]«nUiin^  a bo4»1[«tf  realty  rer<ir^ii(*<' for  pr»rttt1oo4^r«, 
for(t«eif  iQ  tlie  TTiiUmI  SUUh  a  repntfttlHii  BttelUrtn  f  Tii«fiir«4»  of  lln  lofte,  Um  aliinfil*  Kod  T>rNetiiMil  twmi'b- 
thiiteiilloyii'J  ia  KtiglAnd  by  l,|i«  ndmlmble  lectarf*  i  \og^,  li*'*^  It'H  U  wMh»>nt  4^  rlir»l  Id  the  fleUl  — i.V.  |V 
i^fgJr  Thomas  WmUvu.  It  tnn-y  Uiit  n'i»>*ve»B  th^  si».ra*  1  M*d  /f#c/jrti,  Sept  15  ''^'" 
churrii  *«f  'ktyt^.^nl  M  n**  \fVi»  *<^»Itdity,  thp  frwU  of' 


tnoJctr'tHoQ 

niftny  "f  Mi-- 

1I1 

Jot 


•  (11   1     ,;  ,  ■ 


'  bftT<i  ref».irr«>d  to  '  ^^^ 
/  lothe  I  pj^ 


1874. 


iHBtxifoTTlr  -o  fiX'-d 


UUdfeij 

« flirt  -  ■•-- 

,.,.... ._.^„    "-'"'— r>".-"    -. l-.-lT,. 

this  oo«r  n 

tan 

m«iD«)  ir  A* 

n  1 

Ijjtr''- 

1-^   not  i-.   ni-  r..-M«u          i  "- 

u 

To  , 

todi^«:iod  [hr«  iJiti^KiroB- 

»n 

■.'I*'!  rarfffol  •U^nOon.  to 

tki 

iiir#ly  rfrwrUtwH,  und 

ftl- 

r.^rb«Tfibi»fiu  i|4ld»4. 

«^,   ,  , .     ,  , 

.  ,,     ,  1K7S. 

B«t  Auri^r  b@4ia  «arp&««£U  iu(  &  toxt-book  for  «tii- 


^  wuttiuL   wfuf  k  for  i  M 


book  in  e 

l.u-  

Qiousljr  wldttiiuljecL 


■flr  iHiin  t>» 


-L'jfkd,  VraclUi'-'iHrt  I>i.c  ' ?;>* 


ESSAYS    ON    CONSERTATIVE    MEDICINE    AND    KINDRED 

TOPICS.    In  one  very  h^odiome  roy»l  ISrao.  volume.    Cloth,  $1  58.     (*riv^  /^jk^v^/  ) 


*        ffA  RTSHORSE  ( HENR  F),  ^.  />., 

ESSKXTIALS  OP  THE   PRINCIPLES  AND  PRACTICE  OP  MEDI- 

h  CINE.     A  bandy>h{)gk  fur  Stodeniisi  and  PrQctititmeri>     Fuurth  edition,  reTited  And  im* 

^^L^         proved,     Wjib  about  uoe  hundred  l]lu»tralionB.     In  o&e  band«ouae  ifoyal  ]2ido.  voiunt, 
^^B^       of  nbnnt  hoti  pa|fcs,  cloth.  $2  63;  hulf  buuad.  $2  SS.     [Lntel^  is$HsdA 

pi' 


I  The  work  U  brontfht  laUy  ap  wUh  *IJ  the  reeevl 

I         ** 

I  D 


hook  oft  hi 


tg. 


pp  r^WiV  {THOMAS),  M^  A,  fi-c. 

^LECTURES    ON    THE     PRINCIPLES    ANB    PRACTICE    OP 

I'll  L  in.  Dt^Hvcr<*d  at  Kinji^>  Colietfe,  London.  A  nfw  Amerbnij,  from  lb*  Fiflh  re- 
71  i  ;ind  eolafged  En^liib  t'dition.  Edited,  with  ndditionst  i»nd  *eFTcrjil  bnndred  iUiutra- 
lions,  by  UsiirRT  Hart  SHORN  K,  M.D.,  Pfofetsorof  Uygiene  in  the  Uuiveniity  nf  Pennfy1*R> 
nin.  Id  two  targe  ftndhandaomedvo.vold.  Cloth,  $W  00  j  feather.  $11  00.  {Luteiyrulittfttd^y 


U  1*  a  «nh|i'Ci  for  i^oofrrateUHon  and  for  (hankfnU  1 
a#«itbiitSlr  rhuma^  Wjt,UiiTi,di]rinj7  *.  psrlod  ofciaD- 
p»ratlT»^  1*l*n—     -^-^-    ,',--■  i-i    -'   ■'■     .^.-'   T-ir^^t 
booomble  yr  A\ 

po««esKtoQ  tif  <^e  I 

employ-^  ' 
a  iD<trr 
thfr  KA' 
p.* 

Doir  rf*C'jrf(-'rn«'»r  Ni"'   bt*riif  HI-*'  fr.wn  Uhnl,  iin  I  (»  n,  <  n -i -' •> 
which,  forprdcutoa,  Tigor,i^ad«9U!<sl«aleleKantie,  hft^  I 


rAr«lybe«a  0  ; 
rUioQ  hAti  »\ 
tbe  raiaU»apt>-:'.  I  m  ^ 
Oct.  I*,  !«T1, 


u^rcr  «orpa*»cd     The  re- 

Li  m*>^|  CAfi^fuily  d<*ae»ADd 
uubI  9\%tf  pij^^.^BnL  Mini, 


I 
I 
I 


-  Ai*^t .  i  MiixTi..  iil  ^u\?VS^^| 


u 


HftNRT  C.  LiA^a  PuBiiioATTows — {Fraciice  of  M^didn^), 


nniSTO  WK  [JOHN  SVER),  M.D^  FR.C.P., 

Jl_/  PfiU»t^un  t*nd  Joint  L*etur*r*^n  M*d(iHnf,St,  Thomnn^s  fff>0pttn1, 

A  MANUAL  ON  THE  PllACTICE  OF  MEDICfNE.     Ecliteil,  willi 

AddtbioDf,  by  Jwe^  H.  lICTCHijrsoif,  M  D,,  ?hyf!*^bin  to  the  Penna.  TfoirpitAL     In  on* 
hiitidooiii«  4XitavD  volume  of  OT«r  1100  png&§  :  cloth,  15  50  ;  letilhcr,  ffl  50      {.fHst  ftAwdv  \ 
In  the  effort  of  the  ftuthor  to  render  this  Tttlume  a  (complete  and  \tu9^v     *^—  ,..    .     ^  -  -l^ 
itud«nt  and  praclitioner  he  has  covered  h  widrr  field  than  i«  eu^tomftr\  r 

PraclJoe  of  Medicine,  Jind  has  gedulounly  endeavored  to  prwenr.  ertieh  nohjr  ■.  .^ 

iiio«i  modern  dev^'tof^roeatR  of  observation  and  ireatment.  So  touch  hHg  be«n  Uoti«  ol  Uie  year*  t« 
enlarge  our  knrvwlodg^e  of  disen^ie  by  improved  mcthi^df  of  din)!:riOfii,  nnd  io  many  new  aK«ii6i« 
haro  be<*n  called  into  nervioe  in  treatment,  that  a  Qotid»nried  nnd  cntnprndioup  work«  thor« 
on  II  level  with  the  advance  of  medical  science,  can  hurdly  f:iil  to  prove  of  ralne  to  the  proft 


Dr.  Bir1»towo  ha*  long  be«Q  heforo  <he  prufe-j^fon 
a«  an  ahltt  thiuker  aod  writer  '*u  prof^piMl^foal  ftnh- 
Jeotft.  Mlif  pre»eat  work  i*  »«cond  to  uod»  of  lt« 
aind,  Ibe  pari  on  dUean*"*  of  ll**-  n<*rYou>»  njnimm 
beluK.  ;)>}rhap««  the  mt»»t  de«erv1ac  «f  pr»t#«.  It  Is 
•tnJaeuttf  readable,  both  In  niiittvrAod  prtia,  aod 
fttlJy  a,4**krTe*  ibo  •iicce««  it  is  «are  to  obtain.— 
S4in.  M^r'f.Jnurti.,  Oct,  187T. 

TtJ^  trt-atntrtn!  of  thu^  T'iHvin»dt**»a»oii  Iwadnilmbly 
nan,  I  tee  Dr,  BrkHtnwe's  bnulc 

10 ».  i    \hU  sut.J*»ot      A  ftilr 

itpiii  '  ^>  uf  dlM<'n'>«'.  iiuil  fre  are 

glad  rh.u  iM^  •uhj^Tt  jm  r»-ct!jiflog  more  aod  tntire 
litteoUoo  \n  ih^  vr  rUn  oa  tne>l4clue  Wn  give  tt>o 
ROthor  oar  (ivArty  eottujiriilnlailon*.  nod  liln  book  our 
iMiiit  eommeadationsi^  And  wUb  it  all  «ticfle«Ji.-«Zroa4. 
Jfi«rl    'iVwMTjt  »»i»d  (yflrj..Si»pi    Id,  1&T7, 

Any  0D«  whi»  Wdolfl  n  guod,  ririr  «  imh Ion Ritd  work 
npon  t'rjictln«,  i|uUn  ti|>  wltti  '  nt  rtMvttii 

piUhohtny^wUI  OoiJ  thiM  ft  ii  kVurk     Tlio 

HddUt<>u«  nimde  by  l>r,  lloiti.        .-  approprlato 

and  nB«ftil^  nad  bo  Wf»ll  donc'  tbHi  wu  wiqh  t!i4*fe  were 
taoreof  tbem.— .im.  PrrtctUi<m*r,  Feb.  1877, 

ThI*   pi:   '  "        '  '  ' 

la  a  Htyl. 
Bristotre  i 
cooaeeted   witn   tu«    pr^ctict^  oi   mediiciutf.      Tiigme 


uti^v                       Kiboft*^  |M  American  reader*  ttn^  f 
tott                        '  r  JiidLluui    nOtea  of  the    Ldklor- 
Ciu*.^.... <-,  JiiO   7,  IS77. 

Aa  tniiiji»eiift«<  aut<>aMt  of  lararinattou  hw»  Wea  « 
prQ»s<^d  tnfn  thi!«  volume      Evprv  paps'  l;-- cniinrr*T( 
ixeii  '\  '' 

we  1 
In  I- 

nAy  Unit,  wliit  1>  i'^LK  h<rra  rrt>| 

I  tin   bi»ok    tii    A 
knoten  *.*a   lb«  '>' 
corclNP,  Jaa^  1877 

Upoti    lb*  wh^le^  we  know  «f  no  wark  wi»lefe  i 

I  ho 
ibf.  I 
taw.. 


ftll   tbal 
^iderad.— CAiliftu  d 


ray  oJTaet*  perr 
!»1^  'i*  ()rty.  XT" 


nn<t    Hxamincr^  Aug,  l^i7, 


JJAMILTOS  (ALLAN  M^-LANE).  M,D., 

Attending  phu'iciftn  tit  thit  fftMpltnt/or  EpiUpfieji  anit  Ptirfttf/tiet.  BtnflktDtWt  Mamd^  JIT,  t-t 

NERV0USDISKA8ES;  THEIR  DESCUn*TION  AND  TREATMENT. 

In  one  handsoiue  octavo  volume  i>f  512  puges,  with  b?*  illoB, ;  cloth,  tS  i*0.      iJuH  Rtcadf\ 
The   object  of  the  author  bat    been  to  furnitih  to  the  ititdent  and   prMctHioner  in  u  ^^Trnr  and 
Goncifo    form  a  gaide  to   ^ho  dingnoftin  and  treatment  of  effecliont  ot  the  f-ii..,!*  ^^.t 
bodying    the  very  great  ndvancoM  made  during  the  liij«t  few  yearn  in  our  \u'  lili 

ease)*.     ITnnsaal  opportunitief  in  poblio   nnd  private  prnt'tife  hnvr  qtinh'f  rl, 

and  hie  de^iire  hai  been  to  render  it  strictly  prartifiat,  II  1  j* 

eiali*t,  but  of  thu  general  practitioner.    Pnrticiilar  riirr  , .  r  . 

ment  of  uervoui  dlaeuet,  and  in  an  appendix  wilt  be  foiii >•    ...  -.  .^  v..  ^<   ■,  ..  ^,    . ,  ,■  .  .     »>i.;« 

The  thorough  manner  in  which  the  aubjeut  Uaa  bean  treated  may  be  undaralond  from  tba  fpl> 
lowing  very  oond«nted 

SUMMARY  OF  COSTRKTS. 

lHT»oiH7CTtOM.     Hinti  in  regard  to  Exntnination  and  Study ;  Apparttn*  fof  th#  Trvalmairt  ©f 
Nervoui  Dinease.     Chap.  L  Di^eaiee  of  the  Cerebral  Meningev.     Chap.  II    t4)  Chap    Vlf.  Df a- ] 
eauett  of  the  Cerebrum  and  CerebeUum      Chap,  VII    Dleon-et  of  the  ^pitia)  Sdeainftea.     Chap 
VIII.  to  Chap.  XU,  Bisaaaei  of  the  Spinal  Cord.     Chap.  XU.   Itulbnr  <^>-t-r-      ■  H--     Vfll. 
to  Chap.  XV,  Cerebro-8pinaI  Di<<eajie».     Chap.  XV.   Di^anre*  of  the  I  hifi 

XVL  N*aritli<     Chap,  XVII.  Local  Paralyiei.     Chap,  XVIII.  Leu  .^      >  MiMl  ; 

SpAflio  i  Profatiion*!  Crftmp;  Foriualie. 


pnARCOT  (J,  M). 

P^f***i*r  to  ihi  P^tcntty  of  M»d.  P^rit^  Ph^i.  t«  Ho  BaJpHriH*,  rfft 

LECTURES  ON  DISEASES  OF  THE  iXERVOFS  8V8TEM.     Tn 

luted  from  tba  Second  Hdittuu  by  Gkorob  StOftttfio-<i,  M.D  ,  M  Ch.,  Lactorrr  »a  Bu 
eto.,  Cath.  Univ.  of  Ireland.     With  itluitrattuoi      {PnltukiMg  in  tk*  Maditmi Sm 
L*itrtit}ff  cointQenoing  wiili  the  July  fiot  1S7S.     Stt  paga  2  ) 


D 


UNGLISON^  FORBES,  TWEED  IE,  AND  CO  NOLLY. 
THE  CYCLOPAEDIA  OF   PRACTICAL  MEUinvr. 

Tre*ti999  on  the  Natnr«  i»nd  Treatment  of  Diieaiei,  MatarU  > 
DIfeiUM  of  Women  and  ChUArtn,  NleAVcaA  l^^tUv^udenoe,  ke.  A<o 

iJ6f  oioih.  $n. 


\  m  lv««h«rd 


yfHEHGILL  U  MILNERY  M.D,  Edm,,  M.RCR  Lonrt, 

Attvt,  Phy0  tfxthf!  W*iit  fs^nd   Hnttp  :  A*Mf   PHyf.  ioiht  (Hty  of  Land.  tfn»p  ,ete. 

THE  PRACTITIOXER^S  II ANDBOOK  OF  TREATMENT;  Or,  the 

Princtplea  of  TberAp«ntiu».  In  oo«  Tftrj  it^Al  ooUto  volitia»  of  about  d&O  pagee  :  etoth, 
$4  00.  {N&ff  Re4t4y.) 
Tl  mny  be  said  that  the  «rtrtp«  of  Ihit  work  If  not  dli«lral1ar  to  tbftl  of  the  wi^ll  known 
**  Principlesi  of  MetJielne.'*  by  Dr  J.  C.  D.  Williaini,  now  Inniij  r*\\l  of  print.  whioH  in  \u  d^y 
in!?»t  with  anch  unufpuiil  ^  ,-'*  - ^  More  prurticul  in  itf  ftbnriieter,  howeveft  U  ^rek?  to  britig 
Co  th«  tiid  Etniil  i*luci<1»t  ivf  th«rfi{>etttin»,  Itie  rn!*t  Aci>uiuutj\tion  of  «ei«>ntjfit'  fnetfnnd 

theorien  made  by  the  yr-  r«tion,  pointing  out  tbe  iit«a«ure«  fco  bendoptetl  i»l  \\\t  h^dp'xAt 

And  efftublUhinfT  tbem  (i&  iinn  rHlionul  groumb.  Snob  n  work,  by  a  firtit-rftte  mmi,  nnd  fully 
Qp  to  tbn  advanced  eondition  uf  etri«nce,  uaiiuui  fail  to  prdv«  of  the  utmost  iervico  to  both 
student  and  |>rfratitioti«r, 

Uurfrlfodrt  wlH  ftiiil  Ll^k*  n  vrrf  rf*«lAHI«  ht^kx  ftn<l  \  volume  \M!'ti*T»  us  Dr>  Fntliorfrni  ftpprnrv  in  hM  1>«»<tt 
tbnl  H  *.lM-U»ih^ln  ujori  tn(^r>  Ih^iiir  i(  tou«  hi'v.riiu'liii;  HkhmJ.  Our  r^rwi'T*,  *  •j-j.  ijillv  t1'«'  m  i«hu'*'f  OLnol  or*fijf 
th4»  pnictll:{tir«'r  In  fffl  iiiiori^  «vrtiii3n  <if  hiu  ^Unjrnf^clo  In     tH«  prtffutMi^^^ti,  ^^  >  <• 

cltnruU  vnptm.    W«»  r4-fjir>il..iirly  ponmi'-iHi  t^i*  work  to  |  fot  liook.    Thi'i  t 

onr  r«'n(j»'r«  n*  ouii  \Mjrihy  t'f '■('--.Mill  I -^rii-fil      ti  ^i^!^  >     b.-   I,,  uit'iuil    h\  .ill 

the  *my  ovi-r  ctwcarc  an4l  »« 

pmetit^.    Th**  chapter  on  t  i  " 

U  tlho  miii(t  exli.T.o-ti»i' iir.l1  .7. 

U    fl    »t^'»<  U.Vt.   If 

h«  kntfvt  I    liM  l<i 

Thff  otgert  i«  niie  ot  the  mort  ini^  a  ni«it- 

lC»l   W1  ir*»P  fjiXi  plT'pOlM?  tri  hi  171*^1  f,  ^  '■It  till' 

froni  of  iiKHticliio,  UTKt  Lh«i  plarii  Ih  ^;,  ■  .  ..  ^,uv>  I'o 
juptlifte  to  Dr.  FotttPTifdll  ww  <iu(rhl  to  chv  th«t  ti«*  hit«  m) 
hfirtHl  tn  Mfi  filptn  thmui:iinut  ttt^  wrtrli  ivllih  rHili'lUv,  mxl 

h««^ I'---I     1.1^. .k-o.^.    ...  ilK    .    r..r.     ...-.,,.      .,r    .......... 


••f«i  or 

■  ■uul  l<f 


tfi.f ...... 

Kra>  io  Uiv  bun 
firurllun    frrttn 

I5|.r,.r.  «  i,i..u  ... 

Oi.:  I. 

Vii;  A 

tln-.>.i^. ......     ..,.,  ....,,....-..  ,...  ,H. 

daDiniAiinUf  KCtian  iid«J   iou<  ty  ^jt^ 

tern  hr^  par  lien]  nrlj  iruml.  fipklho 

kgiek)  roodltloTi*,  nod  rbfcln.!,..   •  ,     ..  n.v  .,,,  raprutic 
jiures  wdf  {''tnl  tfiv«r  oviilfucii  <•!  *(i>at)d  rUnU-«l  nWr- 
-  Brtttfm  M«d.  and  Surg  Joumtth  Mur  fi.  l!*I7. 
'T!.  <w|  neRjir,  ihe  r*rv 

rttM  ko<fctrucii0o,  tir^  ii*'  • 

wIm  11. 1  him  u>  AmtTJCAii  [ 


till 

•me  fH  til 
•  orOvp- 
Tuurip  (Hi' 
hy   the*, 
umri'  nr 


ll  l#nf  |en*»if  «dvftnf«ifi»to  tUepitu 
<;^rj(l  pHn'^tT'tf*  !*»  trn'fiTf  bftt,  and    ■ 

WL*   I.     ■  r    ,        :       '      .       ,- 

rifh     ,  '  ■  w. 

Ho  Wilt  li,.1  r.-.M-.TiK  n  IP 

driiicn  ]i>  i;Tr<upt<i  In  ' 

Tint   l^'Tim  when  nnd  v.  -f* 

:    II.  hiitl  42ai^luro]|   lo  i  tmn-k   it.     ^\  *•  juniiyJy  n*- 

I  il  tu  oar  reAil«rf*— T/ue  Limdon  Pntcntumer, 


■  .   ..lld 

Ik,  mid 
1      Th« 

.  -  ..1  .,»., 

I..V 

>!   tint. 

I 


By  the  same  Author. 

THE  ANTA(J0M8M  OF  THERAPEUTK^  AGENTS,  AND  WHAT 

IT  TEACHES,     BpiDg  the  Fothergilliwn  Priie  Eaaity  fi^r  1878,     In  OD«iieftt  Tolame^  loydt 

I2nj0.  offtbont  200  pngcs,      {Shorthj,) 
it  would  a«em  unnee^Mary  to  enll  the  fttt^otion  of  lh«  profeM^oo  to  A  Work  on  to  iroggesti?e  a 
nibject  by  a  writer  fo  brilliant  a«  Dr.  Fotbergill.     Tber«  is,  p«rh»|>»t  no  one  wbo  Itas  a  better 
cleim  l<»  b«  b«&rd,  and  no  topic  mure  worthy  the  study  and  reflisciioa  of  the  praotitioner. 


JNCOLN  (D.  F,),  M,D.. 
ELECTRO-THERAPEUTICS  J  4  Concise  Manual  of  Merlical  Elcctrl 

oitj.     In  one  very  neat  royal  12uio«  volutae,  etoth,  with  iltuBtratlons,  $  1  60.     (Ju»i  fssuitd.f ' 


JR 


OBERTS  (  WILLIAM),  M.  D,, 

L*etHr«r  on  af«(Urin€  in  ihn  Maneh^Mtr  Br*K«n»l  of  M«dirintt,  St. 

A  PRACTICAL  TREATISE   ON  URINARY  AND   RENAL    DI8- 

SASES,  inclading  Urinary  D«poiiti.  Illuitrated  by  numeroni  oa#ei  and  engrarinfr*'  Beo- 
end  American,  from  the  Second  Revited  and  fiolurged  London  EdUion.  In  one  large 
and  handBome  oetato  vol n me  of  0tft  paget,  with  a  colored  pla-te  j  sloth,  $1  50.  {Lauly 
FuAUshed,) 


LBGTHRBS  OBT  the  itUOY  Of  FEVEH.     By  A.  [ 

Hrrnnojr,  M.O,.  M,R.I  A.,  PhynicUa  l«  the  Meatb  ' 

MAsnHal      Id  oa«  vo)   &to.,  eioth.  «2  AO.  I 

A  TREATISE  ON  FETER.      By  Robust  D    LTopCi.  | 

KCC.     riioa#oelmroroUiDOofa«3p*ff«,eUtli.     BA8UAM  f>JI  RENAL  nitBASSS:  •  nii»k»1  OnUf 
*--Jv^.,     *-.         -  to  ihtslr  DlJt«o0fdn  Attii  TroMmonl,     WHli  lUiiiilr*. 

CLISriCAL    OBSERVATIONS    ON    PtTNCTfONAL       tloua.     la  Otte  12ni«.  f«L  »iCi<V\^*.^*%^*\ftVV  W^- 


NERVOUS  DrSORUERS  BtC.  HAwnFiKLD  Jftwii 
M  I>  ,  Phy^ieUo  to  St.  M*ry'»  Hi^pllil,  kt  Bee 
oa<t    Ain«*rleftD  EdHi^'a      la  on*  huedioiae  octavo 


18 


HsNaT  C.  LlA^s  PuBLiOATiows— (i>i>ea«<?8  of  the  Chesty  Sc,), 


PLmr  (AUSTIN),  M.D,, ,  . 

Pirrnisis:  its  morbid  anatomy,  ktiolouv.  symptom- 

ATIC  EVENTS    AND   COMPLICATIONS*  FATALITY    AND    ;;.     -^  .      .       ---\t. 

MPNT.  AND  PHYSICAL  DIAGNOSIS;    io  a  fierxef-  of  Clin.  nw 

Flint,  M  D.,  Prof,  cf  tbo  PrincipU»!«  nnd  Prncticr  of  Medicine  ik  .  M^A. 

College,  New  York.     In  one  han^somtf  ocUivq  voluoi*:  S3  50.     {Laitty  l§*urd,) 

TbU  volume,  eontAiDiof;  tb«  r«iiultA  of  tlie  Au1bor'»  fAtenJrd  ob««rvnt)on  nud  i»x|ieririioe  on  • 

^9Ubj«ot  of  pricn«  itnportanoc*  ciinnot  but  bttio  «  clnittJ  upon  ibe  rtU^nliftn  of  e»vry  |»r«otitlon»T. 

Tht«  book  n-mfnlj^*  nn  rtnft^r'^'*,  hi  ttir  nullior**  ht(4iJ  ^    ttfi'nm.    Whili-n.*' Bitihr.r»fv^r-l.*trf  *l*1»  rwM^f  ufth* 

'  ^  '■       '    ■  ■     "  ■     ^  vr-rnl  liun-   ;    1 

V>  ^  torn    I 

jiiH.rv  'J  'i.i>.  M<i  w^-.—  t'"->i'ti  \h'i..  ftnii  .Sufif  Jtruntult 

I  ihl^  btwuJt  !•  kif  p-nu'flcnt  unUx*-  to  I  oih  «iuil(^nl  und^rwc-  1 
^  UY  THE  SAME  AUTHOR.    {/uH  fMtrufd  ^ 

^      A  MANUAL   OF  PERCUSSION  AND    AUSfULTATtON ;   of  the 

Pbjr»icHl  DIugnoMs  of  Di?eftwf  nf  tbe  Ltipg^  iind  Bcari,  and  of  Tboraolo  Aueuri^si.    l«  J 
0116  hundjiuine  r^jut  12mo.  Tolame:  cloth,  $1  7b* 
In  thiB  little  work  tba  object  of  th«  riuthor  hitji  he**n  to  pr«ieiii  fn  a  dear  iind  oAmpAet  fofmi 
Ibts  exiKting  condiiion  of  pbyKicftl  firplorntion,  »bowltfg  tb«  mftftn^r  6f  eonduetlDg  it  i 
dUgno^tle  valiie  of  Iho  several  slg nn  thereby  elicited 

We  etiD  rcitiQantin>-r»eat»iii<»a4  l\tU  irenUna  lo  »tl   I  rl^Uilf  ^dU^  lbai«  fntt4«»  of  «:KfiliffstlOD  mf  4I<ot« 
who  would  leurn  »u»cull«ll>jii  nud  p«»rcut!»lou,  Aad    |  — Brliinh  auit  For.  ir*d.*fJkir  Mmv,,  Jnlj,  l>77. 


TfT  TMR  HA  ME  AUTHOR 

A  PRACTICAL  TREATISE  ON  THE  DTAaNOSIS,  PATIIOLOGYi 

AND  TREATMENT  OF  DISEASES  OF  TTH  Second  rerbed  and  imU 

edttloD.     In  one  octaro  Tolume  ofSSO  piiji^es,  »  ^  •%  clotb«  fi. 

Dr.  Fllor  ebi'>i<*'JEkctt(Ucu1i  Aabject  forhU  re>i«tiiri;h<<iji,     %ad  cl«»4»re«i  pntettenl  trnmttiie  on  t -> 
tod  h»i  •ttowa  r<»xotifkttble  powers  of  ohf*rv»ilou     »h#Ql«l  l.n  In  thfi  hunJn  nf  nlT  pnu 
And  rt»tloafoa.it«  wdU  tLflKr>*sttDdaiitry,ia  bit  troAt*    leau.    It  t«  %et€>^ii  to  Anivrlri^ti  in-air^i  cutr.mT 
meat  of  U.    aU  book  looti  b«  Ck>i>Nlder«d  the  falleat  i  -Am^r,  Jimrn,  of  tht  Jhf*(f   BtUne^t  tik\f,  TWOr 

T}Y  TBM  SAyin  AVTUOB.  ""       ~ 

A    PRACTICAL   TREATISE   OX    TnE    PHYSICAL   EXPL0I1A3 

XjMV  .1     riM/    MiEST  AND  TEK  DIAGNOSIS  OF  DISEASES   APFfiCTtSa  TJUl* 
Rf  LOANS.    Seoood  and  reviied  edition*    In  «ne faAndsome  o«t«vi»  fttlwt 

of.  $4  50. 

Df.  Pllat'ii  ink&tlMe  U  Aii«of  »he  most  tmttworthf'  •!»?/ to  over-f^finpin^^nt  and  ' 
f  ajidei  wbicb  wt-  eAU  eouftnlt.  The  *lj\v  ie  cl«iir  i^jiid  ^  rhJcli  cb«rHct«ht»*  m«Dy  n 
dtitlact,  AOd  It  ftl*o  coaolie,belugrrfle  from  tbaUejud-jjtct.'^XNi^/^n  M«dicfil  FrfHt,  ^  o<> 


TT 


VLLIAMS  [C.  /.  i?.).  Jf  Z?,, 

fiirnCnr  (fouMtitHnff  Phynician  t^ttha  Ho^itnl  far  CoiM(UW^U4t%,  Jrwnijj^.m, 

Pm^MON'ARY  CONSUMPTION;  Its  Nature,  V 

toent.     With  An  Analynt  of  One  Tbnufland  Cnj^eg  to  exemplifv 
octavo  volame  of  about  350  pagea»  olotb,  $2  50.     {Ltti§if  Pulh.^n^'i.  i 


and 

1.     In  I 


(7- 


^HAMnEHS{T.K,),M.n., 

OiiUMumng  Phy$iH*tn  tn  8t^  Mary* 9  U'^tpUnl^  httndim,  4kif. 

A  MANUAL  OF  DIET  AND  REGIMEN  IN  HEALTH  AXn  sirrJ 
NESS.     Id  one  baiidiom«  ootaTo  Tolmn*.    Cloih^  $2  75*      (Ju§t  luttfti 


DrPRTdERtA;  ii*  Nattiro  tad  Traat  meei*  wltU  aa  \ 
»ee'»ni««  of  t^t>  IlKtory  of  Hn  PrMvateisc*  (n  r»cl- 
on  B]P  1>   P.  tttrAPi^t  Mfl    ciecondaad 

s«  ot    t«  one  aval  royal  1 24tio.voliLioei 


FPLLKft  ON 
Bv ■  - 


LBt7TUR£)i  f)K 

1- 


HEART  AJIi 


«oiue  vctafK*  i 


TIKI   OTT  TM 


La 


8to.»  «lotbJ  Pa 


^if/::. 

MK£>fAltLfi(irA<iiM, 


V«t%fe  % ,  t\uCu ,  \v  "  i. 


HimiT  0.  Lba*8  Publications— (  Venereal  DiMeatsest^  S'9.), 


n 


fPOMSTBAD  (FREEMAN  J.),  M.D.. 

"*-'         Pr^tffMJtur  fif  Vitntrent  Dif*.njt9W  at  the  <7ol.  «/  Phjftt.  ttnd  Surg. ,  if«*o  Tvrk,  *<* . 

THE  PATUOLOOr  AND  TREATMENT  OF  YKXEUEAL  DIJ 

EASES.     Indudlaj?  ther<«9ultR  of  r^^cntinvesitgdtionf  opon  the  fubjc^t.     ThfnJ  edilioBi* 
rcTWed  and  enlarged,  with  inuntratione^      In  ono  large  and  htttidtome  oota yd  volume  of 
r»v«r  7iH)  pnp^es,  cloth,  $5  00  j  leather,  frt  a«. 
In  prepnring  this  ^tnndard  work  ufrntn  ft>r  th*^  press,  the  author  hii«  s«I^Ji?t*Trd  it    to  «  T^ry 

thor'Mii'h  revi4iinn.    Mnny  port^ori*  hnv**  hfri*n  rewritti-n,  ftnd  rauch  n«w  mnttor  added,  In  order  to 

br^       ■  ■'.,...■ 

<»* 

T^..^  ..X : .....v.. 

eomplele  and  truMWorth 

A  iTfilUklVlo  W-'T\     'IS  T.r 

b^«*a  Hcfi'jtfc'l 

b 


t. 


the  prttctirioner. 

u    in    Ih.--    ■     .    ' 
rj,  tiill  Nil 
'  extent,  or  - 


uf  ?yphitogr»phj',  but  by  «Jir#ful 
ncr«<r>ied  by  OTily  ^ixlvfouf  pAf  «e. 
.  -  .^^.  a  ft  eoiitiDa&&cie  of  its  position  M  • 


Iim  ii;e  ntuRt  eanipl«if  book  with  whtcb  wm  kr»  ac- 
qaa.iitiUJ  ^Q  tbo  liiUKutMtr.  Th<i  UTewt  rf^w*  tif  lb*" 
b««l  iitjtbM'  '«  -  -—  T,., ,  '- -vrard.  unci  tb*  kart^rtHAtlOD 
|«  wrU  »:  Miim  for  tha  jittideot.  AQd 

iMII  TOO''  nnr.     Tho  *uHtf*«tJ«  of  vU- 

e«rtil  nyi-iMi.x,  >..t] m<u  i4if«c(,l4nNi  of  tlji>  #y»H,  nod 

tbetr«Mtni<*ntorn'f  |r>lJtn»hxrope&todlDo<*tilikil<}Dii,iirf 
very  fully  dlicniaeJ. — Lftndi*H  Ltturtt,  Jmn  7.  1871 

I>r.    Bitwtt^ucrs    w»»rk    In   ulrrftrly  ho   adIt. 
kaovrfi  a*  iliohMt  treiMliie  Id  tbo  KtiglUb  Um^  i 


«(.  :QowUdg«.— 

Ul»  raroln  thtblalorytjf  uie^Hclw"  to  Ami  fcOJooi 
book  which  frtnttlo"!  nW  'hat  n  |irftf-i*Mon*«r  n^rctli  »<J 
know ;  wT   :  ■     '  ^-    ;#. 

atjrrhin,,  .       ,     . 

Miircb,  T671. 


and 


mpUal  du  Jficli. 


niMSTEAD  \1 


4/  iJulUgtof 

,,-  ....  .V  r 

AN  ATLAS  OF  YENEKEAL  DISEASES.     Translnled  ami  Kditrd  by 

FftRKMAN  J.  BnnsTEAD.     In  cne  Inr^re  iinperfttl  4to.  rolume  of  33S  piigt^t^.  '   "i' •  ■  "luujna, 

with  2«  pliite«,  oontAining  about  l^V  figuri'S,  bt'rtutifully  (^olor^d,  m»tty  "i  i«*  of 

life,  Airorijfly  bound  iii  elotb.  $17  00:  al«o,  in  five  part*,  itloul  wrnppcr*,  [  :\rr, 

Anticiputin^  a.  rery  large  salt  for  tMn  wor^,  it  Ip  offered  lU  the  very  low  prir  I* -l- 

liAUa  »  Piirt,  thiiK  plainnj?  it  within  the  Ti»i»rh  of  nil  whf>  nrm  int'rreiit<*d  In  thl«  dn  i  '"C- 

tie,'     fT.  ,  -,  ;■-,':'--       '    :  .  ■        ■         -'       ■■              '^  ^        -    .    ,■  V  :  '  - 


x1    UliltiJk),    U,i.^-     «.i»jii4d' 

'^'s  la  till*  rolume. 


\\ 
•d  ; 
tk.i' 
—  f'  .  ■'    .-.         « 

A«  a  wYt^te,  U  l<»acb««  mil  tbiit  ens  hn  t»a{(ht  by 

IS,  l§ftfr.  I      ^ 

S»ip^fli>f  toanythtnff  oftb^lflnd  <!iTfrb*»foriri  innnr.^|  |  ^,,, 

Tbe  pri»cttt1ou«r  wbo  J^Mlirts  to  iiuiL^rMnniJ  tbl<»  |  0'irtib4  r*. 
bmach  of  m^nUclric  lbura>iigbly  ^bouUI    dufniu  tUU, 
tb«  muftt  coinpict'^  »i>d  bcM|  work  ever  publUbed.^ 
t>ttminfun  Mtfd  Juttrjinl,  Siiiy,  ISfKP. 

Tb1*t  U  ^  If  I'fVr  'of  THtiTitPr  hnnr!«  oo  both  ■ild*!^      M 

CdH.    :.  ^  ■       ■  -:,  ■..  ■•-■.'  ■  ■      '■■- 

••y 

Dr 


dF^ieli  (or  llh  ktOfl  ^i>  u 


rill  tban  tk 
^r<^«,  Jao-  0i! 


£..*<  JJV./   aM4  :iurj^-   J^,J*«.   )♦     l^^>'J: 
Utbt'f  irrltor*  btwiiUi.  M    CalUrier  ti«t#  )cU«Q  aa  a 

iaoaa  has  faru  "'* 


—  Jr« 


r  .^Ml'•^if*B 
and   ^r. 


LEOTITKE.S  ()\  SVPHILrS  AXI>  OM  SOME  FOUM^^  OF  LOOAl 

DTSEASK  APFECTtNG  PHINCIPALLY  THK  OROANS  OP  OENRRATION.     In 
bnndKonje  otitturo  volume:  cloth;  %2  2b.      (I^tffi/  PitUighmi.} 
Thf*rt^'^rK  t»  ffltu-l.>«».  n«  (f  trf"t*« 'T'"''^  ^*t"*'  '**'  *'»*'    f  HH*-**!^-*  «<'Tif  nf  fi:%"V  prrrn'fr*  In  pa^rnt*  jf.rrvfrtT»i|>y 

rrl^      '  ■   '  -       '  -     -^  -'  ■      '  ...  ^ 

•fn 

win  I  1  -C 

thtt  -  ■  ■  ■  >-iirii'-fii   lit",  i.i'- iji,  [    jui^.rr-i'ij'  i'ft<iJii*J    or 

th«  ...       -  '■  I 

TJILUnEHKELED. 

Hnrfj<^m  tn  the  Lock  Htuf^rfial,  Lonttrm, 

ON  STPHILIS  AND  LOOAL  0OXTAGIOU8  PISORDBRS.     II 

one  htrndfcome  octaro  Tolome  ;  clotb,  |3  35. 


F^ 


^OX  {  TILBURY),  MD.,  F.R.C.R,  and  T.  C.  FOX,  B  A„  M  N.C.S., 

PhynicUtn  to  tht  Dtportfufnf/nr  Skin  Dittenxfji^  Vniwrtitj/  VoUty*  //c.*j  itvt 

EPITOME  OF  SKIN  DISEASES,     WITH  FOUMUL.E.     For  Stl- | 

BRVT«  ANP  Pbactitiokkhs.     Xo  one  handflotae  l2nio.  valume,  of  120ptig«t     doth,  |t. 
{Jau  Jssufd,) 

.f    -,  ■      ■  ■'..,,-'.      ^  ^---.1  wUho(*t  N4ii  ■■  .-'      -v.    '■-,-'■'-  * 

.1  LhMt  Ihci  I' 


I  —  ;V. 


At 

■minu'.iniir  «'[  '>'l.  ,' 
to  the  iji>t Jei' in  1 1 
of  no  othf  r  whli  J 
r«»llnijiU>  tnTorinnt 

It  hiiti  Tin  MHporUI  feutiirti'i  othoi*  tf,  "■  nutl 

merii  iit  ihe  j^tufiy  of  iklti 'lU4j.i»i3atttre  terv 

H'v* '  I  'f  Ibrni  ti \sv  is  toxccUooL—  ><  txhtve*  o ' 

Cf*»j  ^'    l>..e.  IfiTrt. 

Udarvrx  nt«;:liK'f  the  »Ut<\r  of ']i«rM<w  ofth**  «ktn.  It 
will  iii>t  lj4»  fur  lark  of  ojtfKjrtunlU*'*  ^f  inntrnclion.  Tlilu 
little  Hnndlhmk  crtntnJnn  wnoiloffnUf  (yitidon^iHl  know^ 
lH(li(e  thnt  rtnnnt  hut  to  twt*t  U')*>rul  to  »]«itv  ooe  irbo 
will  ri^iKl  IL—A*n*rican  Pr^tefitiane^^  Jm  1ST 7. 

TbU  llltlfi  work  ctmuot  f»}l  tn  RCfjulrc  i»  1m 
''ti|i4*rt«     In  A  T4iry  jtuif^It  eompni^  all 
I^CnllU  erf  the  dus^iiflcallon,  dibgnoRK  ^><^' 


-VHrtly 


II  must  Im?  ndmltlvd  ihnf  ♦►*mii  itunrMn^n  |»fP|ttrM|  fori 


-r  111.' -Kiii.itm- till '-f.u. 


'W^ILSON  { ERA  SM  US ) ,  FR.  8, 

ON  DISEASES  OF  THE  SKIN.     With  Illustrations  on  wood. 

enth  Anierioan,  from  the  iixth  and  enlarge^d  EDgtisb  edition.     In  Ofi«)»r^o  ocli>?o  1 
of  ov«r  800  pitge«,  $b. 

A  SERIES   OF   PLATES   ILLUSTRATING  "WILSON   ON    DIS 

EABES  OF  THE  8KIN|"  oon»i*ting  of  twenty  b*aatifuUy  «««eut«d  plate*,  of  ithfeh  Ibtr 
t€fln  are  exqntsitelj  ooloredf  presenting  the  Normat  Aont^^mj  and  Pathology  of  th«  5k»i 
and  embrJiriCring  ftccTumte  representationi  of  aboitt  one  hundred  vuietie«  of  i" 
them  the  aite  of  nature.  Price,  In  extra  oloth,  f  ^  50. 
Alao,  the  Text  and  Platea,  bound  is  one  bandBome  voiuoia^  Cloib«  $10. 
Jfjr  TAR  SAME  AUTUOR,  

THK  STUDENT^S  BOOK  OF  CUTANEOUS  MEDICINE  and  Dri 

■48 Ki  or  TBN  sKtM.    lo  ose  Yerj  haudfoma  royal  l2mo.  rolnme,   |3  50. 

J^ELWAN  {J.MOORE),  M.D.,M.R,LA, 

ATLAS  OF  CUTANEOUS  DISEASES.     In  one  l>eautmil  i\m 

volume,  with  exquisitely  colored  ptat«t,  Ao.,  preienting  aboul  on»  baadr^d  TmiieilM  { 

disease.     Cloth,  $5  60. 
Til  m.  of  4inipttT«  dUuiiM.  bcweTer,  ao4«r  I  to  which  Ihe  pftrtl«al«r  c«- 

*11  -  *,  U    xmty  dltflciilt.     NflTerth«^1eit«,  I    ooklofc  ijror  the  "AiIji*'*  k 

^t  '^«rt«lQly."aa  r*rftR(!»o«iitbl«/   .M^i  c:       xrtmh.^  *i*,.  ib*  "Prartlc. 

t  fiilili.rul  .iU'l  4cOftrAt«  r«*}irfr«(«aii«tri:)ti  of  thiA  c  \,\t>j  \\  i    t 

d1a««-i*«,  Kod  ih^f^  «Au  he  qo  donbl  that  Ihe^r  ^  «rbj»l  dii»n 

will  beof«T#«i  ii««ta  ihfl  nHnl«»otaod  prafltltlo^.  .  .„    ,..■ „>  And  lr*»»tut^ 

dfawlng  a  dUf&ABlM  an  to  the  «!■»§,  urder,  aod  aiHwtes  i  —tjinwgfvw  M*d.  /oitmaL 

fJlLLJER  {THOMAS),  M,d7, 
HAND-BOOK  OF  SKIN  DISEASES,  for  Students  and  Practitioner 

Second  Am.  Bd.     In  one  royal  12mo.  vol.  of  358  pp.     With  IllaitratSont      Clolb.fSSSj 

W*  cMy  cuttfecif^atiouAly  ri^'.'iinnr  ml   u  to  th«  »lu»  l      Ui*a«nncU#    t^  "'"    nr^rttc*! 
deal     the  ntjrle  U  el««r  rji  to  r«*d,  the    on*  dUt«awo«  at 

mwlf*-*  !•  i{u.n!,  kiid  the  <i«-.  i^oe«e,  with     ah  mwt  tnucb  i»i 

th#  tno(I#i»  of  tffOAtmnDt  rec  iini..   ....   _,  .if©  rreqneDtlv  I  prjietUloQer*.  *— i.-,,v-^      ^.    -*. 

lUiiiitraif*4  with  wetl^raeorded  <ie««iw--(£«wl<m  Jf«<f.  ]  Idtf^. 
fVm«#  an/I  49rM4i||«.  April  1. 19«6.  I 

J^MITH  (BUST A  CE),  M.  dZ 

A  PRACTICAL  TREATISE  ON   THE  WASTING    DISEA8B8' 

INFANCY  AND  CHILDHOOD.    Second  Amerioan,  from  tbe  »econd  revised  ao4  i 
EogU«h  edition.     In  one  bandeome  oetav^o  volume,  olnib,  fl  ^0,     [Uush  h§utlA 
Thl«  \n  \tx  eT*ry  way  ao  adtnirablc  brmk.      Th»  i  certhed  *•  *  preeilml  handboafc  artb«e«T«iwi 
mod»«i  lit  lit  which  I  b«  author  bat  eh  ^<««>ti  for  It  »ear«« 
ly  eobvejii  ao   adwqaat*  ld«a  of  the  maay  »nhJAet«< 
Qf^oD  which  it  tr^ata.     WaRtla^  !•  to  coontant  act  ar 
leadani  QftoD  th«»  melKdln*  of  ehndkood,  that  n  ■- 
IJee  iipoa  Ibe  waailt]gdlR«aji««of«:lttldr«a  man 
J ' r/ly  4t ID braee  th*«  ronaldnritllon  at  maoj-  pr^ 
orw^feh  Kteaaf  Riplom  ;  aud  lbU>«««.ce\VeTiVi7  w«>v^ 
dona  by  Dr.  Smltb^    The  boolt  might  U\t\7%«  4a- 


«a*«*  Af  «blLdrf>n 

«1dnir«id    oUh««r 

I  aaqjnalbUd  witl 

iiy.loloclr*: 
l>r  Siullb  * 


H^NET  C.  LiA'fl  PuBLiGiLXioiii» — iin9eaHeM  of  (Jhilirtm). 


n 


S!MrTH(J,  LEWIS),  M.  Z>.. 

*^  ProfeftMftr  of  Mftrhtd  Anntnmy  in  the  Btttlmm  HnmpUat  WfA    UttUefft,  If   Y. 

A  COMPLETE  PRACTICAL  TREATISE  OX  THE  DISEASES  OP 

CHILDRFaN.    Third  RdttioB,  r*¥iH**d  »nd  v^nHrj^v^,     In  on«  bttn*l*ome  ootuvt  volttme 
of72(^pft^es.    Cloth,  ff»,  Irnthor,  $rt.     {Jhh  hsH^d,) 

Tha  ^tnitifnt  ^uoeeju*  which  this  work  h«F  achieved  hn.i  en'*nnffij»cr|  the  ftOth^r.  in  preparing 
IhU  third  odiLiofi,  to  render  it  even  more  worthy  lUnri  hererofore  of  fh*  Urm  of  th«  prof<'*»ioii,  j 
It  has  b**«n  ihnrouphly  revise!,  nnd  very  confide rnhl*  nddttif>ii?  h»v^  Heen  mnde  thTrtnghoat. 
To  ncOTiiiiiuodnte  thcBC  th<»  VfdtJniP  hu,""  *hi*tn  printed  in  n  inuiriller  t^pe.  *o  ns  In  prevent  nny 
notable  inflr«nit«  In  ttN  stie,  nnd  it  is  pre?«»nr<'d  in  lhi>  h<i(e  th"t  ir  m/iy  uttnin  the  ponttion  of 
Ifae  Ameritiun  text  htiuk  on  thi*  irnporUint  d^pnrtmiMit  of  tuedli?ivl  science. 


Tbi*  work  tfiok  ■  Htmul  Kf,  jin  nuUiciirUr  fi^^m  ll"  i5r-t 
iiftppMr«n4 1%  nnd  c^frv  .n.-  Inr,  r.  .  tf,i  in   >i.fc>Uir.j   ilu' 
dUeaxir^  of  whlfli  It  tr< 
lQit>ruii'ttiMiiifi  AT*-  nil 

'n.e  Kl'"i»f»l  »'"'^  ' 

wth  Lh'  tilt  aiMk 
Are  <?Upn*t*  r*  oi 

»ud  rnHudn.     ii,.  ...    iii 

mure  io  dutiiil  lliijtp 
Vfiry  ^riif  Unil  fulfil  m 

on(»orih»<(i)"«i ' t 

Ion  •<lint>t4'rri  or  \ 
de»(?rtplioit  rif  ' 
for  thfc  \ut*t<\  pftn  ■.> 
elwir  and  tsuhnuiliTr 

In  H'fp^ctit^Tn?  Ihh 
tbiil    '■■. 
cnr 

of  tU^-  tiiiil.Mr.   ;»'.  \-U_ 
lartfti  cltlUlrru"*  U' 

nl^h.-.niiii. 


I  0.ail«»ti  trIU  i^oOrm  kott  mUX  to  iU  r«p«iiitici»      llnvinf  I 

»ftne*»  of  mMlirnl  •'•^Irr  •  *f» 

I  lntiKUH^.  tin  \U  rtiiiv'i 

l>r  ^mith**  fH»e«»wi  -if  ••hiitlf«»f»  In  rprtntnlv  «>»*•  mot 

ttrtfipr  rnti    -  '     •    ..      i^  ^^nv     It  i>   '"i^      i, 

'  with  e»««r  I  h^  In  tVie  1 

'  ...   «rU1iiif»'f  th'^ J  \ 

'  t«(Nren   4f  he  bu*  i>ot  tiirwfij 
L)H  M  hU  JeAt  lH«>k  —  ru.  A/^r</i'n 

I      Th**  third  wliijon  i>(  iWh  ^uJly  TnTofchln  wark  Vp  nopi 

l.rfM,!.  „■*,  HHiib   n  lutnJT^d    i-jLU-Hf  R.MlTlnlint  ntn'f»f|| 


.rUl* 

. ,  ..„  .  .....    ..  ....   .1 .1  wrH- 

'    tittvn  tltit*  r«r  r»'»'l       ill 

j.  ,   .  -,,.l  e\p«'rU-'no«i.  i*  iiflmirt*b!> 
—  ih*'  M^l.  JttcfmK  Kt'b  19, 1§76. 
ijp-rrvrdiv  populwT  tTrnff**'  fur  tb** 
.     Dr.  Smith  li 
•  II  make  it 

', -JiiiH  i»nd  e»iTi»*ult.nni  in  -r-v.'riii 
iiUl«  ill  N»'w  York  City,  bu^*  fur- 
Itb  roiinl»iiiti'«-*Mt*l'>n=  U*  T'HT  ill-  trivttmi'nt.  I  \ 
U»''  :  Vi,l*  wrtrk  b*i'  .  '      '  in-ntnlMl; 

ih>  v^hith  l«  II  Ml  u\  tli»* 

bi?-  of  I  lie  Am.T  — .W^#/ 

«»Hflf  .V.-.  ry    /.'.7'W'"'»r.  t'l'b,  U76,  I  .  . _ 

Tliv  f.^rmur  iHllrlori^  of  Oiin  book  h*T#»  lirl*""  it  the  i  ctm<ip—A'<i»/»e»//* /wwrwrtr «/ Jfr^/.  and  .*«#i|f»'y»  M«rrl 
blgbiHtt  ruTik  .^tnonw'  work*  of  lu  elas.-,  ami  Ihe  prudent  i  \^ft, 


nrti 


nil  ' 


iiilerf^rint*  i*> 
tbt»  »titOitiir  « 
reAolnrt  4i«  tbe  b<'*t  no  tbi-  ■ 


,!lM 


.  t»...     TllL- 


pONDIE  {D,  FRAiWCfS),  AID. 

^A  PRACTICAL  TREATISE  ON  THE  DISEASES  OF  CHILDREN.^ 

Sixth  edition,  revised  *nd  lu^raented      In  one  Iftrg*  ooUro  ▼wlume  of  neftflj  800  erotilj 

printed  pages,  ototh,  $5  tb  ;  leather,  $f(  25^ 
Tbe  preneai  edUioii,  which  In  Ih^tlxthJ^fnMy  qp  I  -eacheriL     A^  •  wbale»  howei-er.  iho  wcjtkj*  »>»•  be«t 
lotbetioiAnfD  iheiiUen^ftion  .*falJ  th«#m  puinttio  the  |  ^meriefco  ou*  thut  *e  h**e»iind  ia  lti*<ip<*ci*l  «d»pt»> 
•atKoln^Tmad  ireiiitneni  of  infiinti5»  dineaww  wbioh     ticMi  to  American  pfftetUloiiera  U  c«rlmlnlf  ha*  ii<» 
i  are  been  bTOttgb  I  forward  by  the  aeriD»i»»RdPreiiBb  |  mi«*L-^AVio  York  Jr«i.  R^rrd,  M*rcli  %,  1M%. 

TJD^EST  ( CHA  RLES).  M,  T/., 

''  PhyAin'tm  to  fh,  HoHpitnlffyr  Welt  UhtUirm,  *<? 

LECTURES  ON   THE   DISEASES  OP  INFANCY  AND  CHILD- 

HOOD.     Fifth  American  from  the  dixtb  revised  and  enlarged  Kn^lieb  edition.     In  one  I  urge 
and  handjiome  oetavoTolumeof  678  pAjceft,    Ctoth,  f  4  51) ;  leather,  $5  50.    {Tjatrly  Usff^d  ) 

The  continued  demand  for  this  work  on  hntb  j<idei  of  the  Atlantic,        '  n^lntion  into  Ger- 

man, French,  rtaliiin.  DnniBh,  T)utch.  and  Hu««inn,  show  that  it  fill-  'U  «  want  exlen- 

Birelj  felt  by  the  profesfiton.     There  ii  prob»bly  no  m»n  livinir  who  i  u.    , \\  ith  the  authority 

derived  from  a  more  extended  experi«nce  ihiin  Dr.  We?t,  and  his  work  now  presents  the  re#u1t^  of 
nearly  20ilfJ  recorded  capea,  and  fifJO  f>osi-morteiD  cxnmiRationii  ieleoted  from  atnonjt  nearly  4fl,(>n0 
oaiFefl  whieh  have  prvjiflnd  urd**r  his  care  In  the  prepar.iition  r*f  the  pre^enl  edition  he  hes  omitted 
muoh  that  appenred  of  minor  ins  port  a  nee,  in  order  to  find  room  for  the  intrrtduotion  of  additional 
maUer,  and  the  Yolumei  whi]o  thoroughly  revised,  ia  thrrefore  not  ioereaeed  materially  in  siie. 

Of  alUbe  InglUh  wrltere  oa  the  dt^f^KPN**  of  chit- |'|lTtB{tatttbotitlfta1a  lb«  •llfflcnit  departme&t  of  medl* 
<I rea,  tb«r«  U  ao  one  *o  eiitlr#t]r  ^        '  i,^  ur  an  '  «al  eoUoee  in  whteb  be  1»  iDn«i  widely  know^.--» 

Dr.   Went.     For  je^r*  wf  buTP  :  i^nn  a-  I  Bfniton  Mnd.  and  Surg .  /oumat. 

jQdlatal.  and  have  roffarded  blm  it  lilf^beull 


D  T  THE  a  A  MB  A  U  TUOS .    (  Lattty  J9^llud . ) 

ON  SOME  DISORDERS  OF  THE  NERVOUS  SYSTEM  IN  CHILI 

ilOOD;  beioff  the  Lumleian  Leotureo  delivered  at  the  Royal  College  of  Physieiani  of  Loij 
do&i  in  March,  1^71-     la  one  rolaiDe»  fmall  12ioo.,  ctoih,  $1  00. 


A  PRACTICAL  THPUTISE  ON  T[IE  DISEASES  OF  WOMEN.   Fourth 

i!(lttir»n,  ealari^ed  Had  (horuu|;tilj  revifled.     la  oae  targ«  and  btiadefi^tiie  ^otftVO  volaiii«  < 

800  pagea,  vrith  lUI   illaHtrationi.     Cloth,  $5  ««  .   lenlher,  $<1  00.     (J/i#f  hmt^i  ) 

Th«  authuthiiiitjikenttdrdTi*    *•     '  *'  •  o|*poriuiiii  r  ifT.-l-^.i  Hy  the  eall  fur  another  odilioo  < 

Ihid  work  to  rexidef  it  wortli>'  -j  e  of  ibo  v.  .bio  Uvor  with  which  U  h*«  h»f! 

received,     Evisrj  p<>rti«n  bus  b  ted  tu  a  cm  .-  rrviniou,  »tu!  Tin  Inl^jr  hat  1 

a|mred  to  make  it  «  complete?  irei^Lint}  u«  lUe  laoit  ttdvaaj^ed  (jvmiUiuu  of  U      ■ 


*|t|lf<!   ihut  w« 
tlil<»  *»<»«'  1i"»»i^. 

Whkh      I.e.'     Mi:. 

of  .r 


Til!  I 


h.  Ci»'    ^    .1  f4*      J  'til  I  ti 

vritUttiM  of  Pruf.  Tl' 


ih'ir  1»  liciil  by  ilic  jMrfsail^u. 
OtmUt  J<inrn,  Oct    IHTt. 


-.4  m    .Y'*,'|»li 


h>t..  11,  1-7.*, 

Th«  Ut»«t  «d)it'>a.or  lht«  w«ll-Wu6wii  (<)jttbouk 

f«t*ln*  '  Ti  1  '*^■lMltl:ll  ih  ■.litter*  Which  r«n()»rt'4]  lh« 
«»ri'  -if      ft  i'^  mUU  prf-cinl- 

lieiii  iDt«iiili<cl  luCoMVi"/   |i> 

«lii  i  '  i4  tn;!  aa«r  jk  litijllclitatlf 

cotu  In  A  word,  w« 

iJ»  '  lUjf'rJ    »ili    iitak*    • 

•  T>*"  '  I    i'iii(!  I V  iln  iHSftor 

LtiAi  4ny  oun  vv  >.  <»ali- 

ordlaiiU  to  f«»u   j  ..  ,    .^  .... .    .. i U^  utl  (n 

hAY9  It  OD  b«Dil  fur  faUr«  r«f«r«oo«,-»/r,  T.  if«</ 
/d»»r»»,.  JftB.'ISiTfi,  I 

RtitiicUaUjr  w«#kfi»  oMl«#d  i«  cl^te  ihU  itn      ' 
fAetory  ui»tlra  uf  so  «xc«ll«ut «,  irurk,  and  ka  c 


J|*i.  J'<«rW'i*^  >*>i*l.  11^*. 


I>ARi\ES  (HOUKHT),  M,  />„  F,  K.  f?.  />.. 
A  CLTXfCAL   EXPOSTTIOX  OF   TITK  MEDICAL  AND  SUROl 

CAL  DISEASES  OF  WOMI<::^r.     Seennd  Amorienn,  rVarii^  iH«  Secotui  HnUr|;od»n't  a*rii 
£n^liiih  Edition.   In  ooe  handt»ai«  ofit»v<i  volqm^»  with  tttiAy  IJliittr»t1iviti,    (Im  i'r^i.l 

crWA  r.VE  (JOSEPH  r  -^  r  ^^  ^ 

OHSTETIUC  APnr  .  iiu.  l  bK  vi 

MENCING  MTPWIFKi  Serorid  AnK-rionn,  : 

Ltindon  ISditTOTi   witb  A'l.i, ,-.,.>  ..v  li    U,  HuTcnj^s,  M.  D,     W  nu  muM n*.  i.*n  . 
tient  l2fno.  Yolum*.     Oloth.  $1  25»     {Lfitity  htn^U.) 
<*,•  Peep,  4  ofthl!iGMt>itogt]«  for  the  terms  cm  which  thii  work  U  oiTer^H  tti  %  |;-feOiltta 
•ttb8«riber«  tu  Ihe  "AireaiCAH  Jo^rstal  oF,TAtt  tfttiiCAL  Sciwcki/* 


fTODGE  (HUGH  L.).  J»f./>.. 

*-»  Srnrritttw  Prr>/«**«»r  o/  t)*>Mi*iHe§,  ^.,  ff»  ?\*  ^»ittHPr*ffy  "/  !*♦<»»•  «ylwmi.^ 

ON  DISEASES  PECrTTJAR  TO  Wr»vi-^v.  ineludin^  .  ■.-^^...leeB 

of  the  Oiertta.     With  orix^inal  ilJuatmtliin*  tton,  nvUed  »itd  phImv*!. 

ODt  beiitiiifallT  pHoted  octnvo  volnn*  of  531  f   , .  :h.  $4  ftO, 

The  hook  besrw  the  Irupre**  of  m  maet#r  hiind,  ttn' 
iii(l4t,  AM  it*  f"rcd*<^««or.  prove »<•«<» j«i*bt(»  to  Xh«  pr- 
fe««lr>ii.     [n  dli»«e^«N  of  woTnM}   Ur    Hods*  hii»  e*itiil" 
IUhe4  «  *j*b»^  «f  troAtuiftDi  tknihef  hee«ne  worM^ 
wide  1b  turn*. 


\     Frofee«er  Ko4<ie'e  wnrk 


I  ltt«f|i*^- 


i£«4«n^#^0|.  II 


cftuncmih  or?  the  pniiti*gitAt  r 
orfifiKor^gAsfiaPBrgiuHTovft  . 


\    \«i,  %wvV.  %%wa. 


frtnsg,  Aim  TRXAl 

TKB        I     roil    tru 


HcHST  C.  Lia'b  PcBLXOATiOKS — {Du^asfs «?/  Women), 


23 


QHADWICK  {JAMES  i?.).  AM..  M.lh 
A  MANUAL  OF  THH   DTSr:\SKS    PKriTLTAK  TO  WOMKN. 

ncnt  vnlame,  rftjaJ  I2mij.,  with  IIIuKtrition*.     {Prrp<trittg.) 
m*n<*ii  hf«p  flonfnbutwl  io  Iftrjf^ly  tn  th#  ndvtimes  which  h»v<i  m<<l«  ih«  tr««iai#nt  of  D|s 
fli*<tifn'tlve  fl«piirlm««nl 
Bonk5  far  Ihe  1 

Yci  thorv  Ir^  > 

lij^  ,  ha*  ♦Jevoli»il  to  the  ^♦ihj*ict  U  *i  guHmultic  orih*"  value  of  hn  l^har*. 

A  di;iLui;.'ni^riinc,'  fnirurf'  -»r  the  vfork  will  t.**  rt  nuiuh<*r  of  dingTAmmiltlC  illUfftrattons,  fucilltfttlng 
gr«aUj  ib<*  ooruprch^nsfoQ  of  (b<^  trxt. 


y 


of  Wfiinrn 
lorn  t" 

tnnriM'-i 
or 


In  one 


r  fr««i<lit>&t  «i^i*nr«>,   th»t  lli(»  Ktudtfiit  will  niilurdllj 


}F^ 


ISCKEL  IF,1  ....... 

A  COMPLETK  TREATISE  OX  TRK  PATHOLOt;  Y  AND  TKEAT- 

MKNT  OF  CHfLDBED,  for  Studt^ntii  un-l  rr»cUtioii*»ra.  Translated,  with  thi*  consent  of 
the  Aulbar,  from  the  Second  Clerman  Fditioo.  by  JjLi|fl»  RiAD  OhadwiuK,  M  D.  In  on* 
Ai^fftvo  Tolfitn*.     Cloth.  $.4  0«.      {Lattttf  JsiHfd  1 


V, 


.<f k  ft  «ntifcl 


It},  ijitirttino^^ 

•uthortty  in 
Ciiln»  th^  n  V, 

win  b«  i: 
tlon  in  M. 


nviil'tiH  rnUl'V  I  Hf^'t  n,  1  rmiUmr, 


'  ««-Am'^riC«n  Janrf^ii  of  Mf4,  S-'itnct*,  Aj>rM*  1* 


TJTFST  {CffARLES).  M.D, 

LECTUKES  ON  THE  DISEASES  OF  WOMEN.    ThiH  AroenonD, 

from  the  Third  London  edili"n.     Tn  one  neat  octavo  rolame  of  about  550  paget,  cloth, 
13  75;  leather,  $4  76. 

OKWIKB'HTRIATTSF  ON  THE  !»rfl!5A«R«*  Of  Fl 
JfALKir      W 
wUhth^  A»t 

tlrtBi.       In      >: 

pUtfKi.eUth-     |,^  "I*  i 

fTAS'NER  {THOMAS  R.),  M.  />. 
ON  THE  SIGNS  AND  DISKASES  OF  PRKGNANCY,     Fim  Amerio.n 

from  the  S«fiond  and  Enldrged  EDgUsb  Edition.     Wilh  four  colored  plat«f  and  iUostraUor  ^ 
on  wood.     Id  one  bitsdaQme  ocUto  yolnm*  of  »boat  bH  pagei,  olottw  $i  2b. 


'  A^T!Wft,r.'f?  PRJtf^irALTRFATlSl  OHTHR  HIS- 
X  Ttitrd  Am^riciia, 
iioii«dltlvtt.    1  VOL 


I 


JBE  OBSTETRICAL  JO  URN  A  L.     {Free  of  pontage  for  1876.) 

THE  OBSTETRICAL  JOFRNAIi  of  Great  Britain  fintl  Ireland  | 
Ineliuttng^  MtuwiPBitY,  nnd  the  Dhhasep  hf  Wombh  Awn  Iffavts.  With  ai>  AroerieHn 
Bupidement,  edited  by  J,  V,  iTitjJtAx,  M  I>.  A  monthly  of  aboat  96  octaro  page«, 
Yery  bnndnomely  printed.  Subscription.  Five  Dollari  per  annum.  Single  Namberi,  60 
eenlri  each. 

Comii]»n(^lng  with  April,  187^,  the  ObsUUicnl  Journal  cdoiifta  of  Original  Paperi  bjr  Br!t> 
lib  and  Foreign  Contrihutora  j  Tr3in#notirtne  rif  rhp  «*i  '!-•»>  Bnoieties  in  Knr'  '  *  "''  -broRd  ; 
8#po'**  (»^^^'»*'ri'^'^'  Prnntioe  ,   Reriew.B  nnd  BlKlioc  lioei ;   Artiele::  Edilo* 

ffftl,   nistortcnl,  ForenfliCt  and   Mij«cfllnn<*oufli ;   Rt-h  m  JoiirnnJin;   C<m  re,  A<3. 

Collecting  tojretber  the  vaict  nmonnt  of  uiaterial  daUy  acciiiiiulnting  in  thi<!  importiiut  and  ra- 
pidly imfvrovlnjr  depnrtment  of  medical  p^i*nr«.  thi»  valo**  fif  ihe  infrtrmfttion  whifh  it  pre- 
term' '  Hier  mriy  b*!  «i§tiniate<1  '  *  '  -  <"  v  '  ■  •  '  ,  Ijr 
pr                                  rt,  includingFtjcb  Dr«  «?, 

J.     1'  I.  _     .1.  NaTIFAN    B^flKMA?^,  'i    -  ,    1 -  --  ._   .  J.S 

Clat,  JoiiiJ  i^tAT,  Mattukw*  DusiTAif^    AnTffim  FAnnn.  HonFRT  GnKKiviiAi.nn,  (Juatlt  Ukw. 

ITTr    BUATtTOIt    Hinh'S,    ALFWlSn   MkAHOWI,    W,     LfttKirifA]*,  AlKX.    6ltf1*80N,    BUTWOOn   I^WlTRi 

Tri*»B  SniTH,  EuwAnn  J.  Tilt,  Law^^ow  Tatt,  f^pswocw  WKLLi,  to.  4«.f  fnihort,the  repre* 
ientatire  men  of  Britiph  Ob§t«trlcsniid  (JyrjnBeoloiprT-  *.  »  . 

Inordrr  to  render  the  OiutTKTBiCAL  Jotm?fAL  fully  adequate  to  ^t  '       '    '       ',  i^jerieiiTi 

profewFon,  each  number  onntnins  a  Puppleuipnt  devot^id  to  the  adv  jci  and 

Qjti»coln|fT  on  thi«  pide  of  th*?  Atlnnlic.     Tbin  portion  of  the  J  ai  :  .  litoHul 

charge  of  l>r-  J.  V.  InonAxr^  to  whom  editorial  cntnmonieillionfi  exohaiy^e^^  bnolci  for  r»- 
TieiTi  Ac,  may  be  addrestied.  to  Ibe  care  of  the  publiitber, 

•^*  Complete  setitfrom  the  beginning  cnn  no  longer  be  furnU1i«d,^^\  t^twcv^^Xss^* ^%sv  <i«^ - 
mfnee  with  January,  1878,  or  Vol.  VI.,  No    1.  April.  IftlS. 


PLAFFAIH  (  W.  Sh  M.D..  F.RCF.. 
Pro/n^Kur  iff  fJMHric  Wedieinr  in  Ziftff**  Oo1Ute,iiU.  ftfJ- 

A  TREATISE  ON  THE  SCIENCE  ANr>  PFiAl'TirK  OF  M1DWTFBRT.I 

Seoond  Am«Hc«ti,  from  tht  8#pood  »ntl  ReFisfU  Eti^itnb  Edition.     Edil«d,   vrilh  Aditl-] 
tiooii,  by  HoitfifiT  P.  lUnrns.  M.D,    In  one  hnndsoiuc  ooinvo  volame  witb  numerous  illit 
LnUioni.     {PrtipnrUig  ) 

The  Terj  remarkable  eureei><  whioh  hnx  tn  ao  short  n.  i\mvs  e:!tbiiaftle4J  ih«  fir»t  »d1lions  of  WxH 
work,  in  both  Engltinc]  and  Amerlcn,  ebows  ihni  the  author  has  « uecewiru! I jr  supplied  nn  iiekii««la 
edgt^d  w»Tit  of  a  work  which,  within  a  raod«r.ite  compitjis,  should  »erT«  fi«  R  guide  to  the  mo^ 
recvnt  conJition  of  obstetric  iirt  nud  gcicnce. 

A  ffW  notioes  of  the  proriouj  edition  are  Appended. 

ortntJklnlnie  tH#  titt  tntp^t  Tnfnnn'.TinTi  T^irnnttnif  th# 

l«|lhJ4«(>t.    nf  fjb-tCtI;  II 

tli-rtl  Tulln*.     Tli» 

T*  ililV   Mil.-      TTir   I 


The  (luttior*  rtpurniloii 

i,Vil,S    MjmitrJil      ( 

\<\  wurr.iiit 

f^eiit  t'X|M.'olntionit,  wh^-i 

noynoeiJ.  mnji  it-*  %i>^i^nt 

tilvriiC      It  <ic<i)»i  in  k  m  i 

piilntA  nil  J  ji;fVH'  < 

to  itHlrfav.    Th*- 

to  tlii<  •ntywt  on 

tbfl  piniifi«'!«li"»W  in  a  J.jii- 

Ut  tJr. 

tint  fof  ^tit  lb*'  niHnv  culi 

v*  r« 

dfiiillX  upvonri'ri.     Nr>  11 

1^  «Ub 

out  It  —  P«ftmf  w/ar  Jt^Mf  (4. . 

0'  J/L^i-,  i'ttit.  l?i 

.J. 

Tb*  ^i  'h   r^n.iliirl.m    ulr^. 

t.tv    won    Itv    llr 

IM.ivi.nlr    li. 

thh 

aot- 

IHUSC.  ..,,., 

""-  ■■" - 

,..,   : .  ,. 

ffODGE  (HUOH  L,)*  M.D.. 
THE    PRINCIPLES  AND   PRACTICE   OF   OBSTETRICS.     Illni 

t rated  with  Urge  lithof^aphic  plateg  containiDg  one  hnadred  and  fifly  nine  flf^aree  ffi 
original  phutuji^raphi,  end  with  numerotu  wood  out*.  In  one  targe  and  bemotifiillj  priAt^ 
quarto  Tolutoe  of  560  doubtfi-columned  pogeg,  atrongly  bound  in  cIoth«  $14. 


Tti«  work  of  Dr    Hodir«  U  nomMbiog  more  tbeti  hi  rtb»»fltrleUtii     Of^t-  iT„.„ir,n  =r.,,t^  ..^  ♦ 
•Impte  prA««io  till  too  Kt(  blw  parlkalAr  fitiw*  to  Ih*  J*-  It  !•  ♦tecldiMlly  th- 
periJiinQt  of  ObMetrtGi;  It  In  Kumffitbitif  rnnTA  iban  mb      W«  b*tr««  r<ti^4 
ftrdlAftty  treetUtoQ  mldwtfery  ;  U  \»,  Id  f»ct,  t  eTclo^Rarv,  mod  1     " 
piidla  tit  midwifery      H«  hat  i^itnrd  to  tfiiiboUy  In  w>  coiain*Qil>> 
itn«t4i<  rolnmfl  tbe  wbulfo  McleQef"  ftoii  art  of  <>b«t«th<r«    Inniracnivr'. 

An  <<»l«bor«te  text  ti  combined  wilb  acicarkle  and  rft-|  grei^l  Ktt«tii^>u  wmrrj  i.i.'  ^ur.  n  *r  im*  ictoia^  i 
rUd  filcUirlnt  ll|qHtr»tloDi!,  no  that  do  fact  orprieclplff^  mpabaolAin  of  partuHHiH.  takir^D  »!i.d«  with  || 
la  left  fiDMitated  or  aaezpljtlnnd  — ^m.  Jf«d,  TifnMi^c\ti*i<^vr>  »t  wr.ie?i  ho  b-^w  firHT^Tl.  p'«iBt,  we  | 
flepL  «.  IftftI  .  .  .     .         ,  ■"    tttiaatU 

ll  i»  very  large,  prorunelyead  elefantly  lllnatrale.^  bUadly  reeelt^ 

end  U  fll(«d  to  talto  Its  place  aemr  the  worki  of  gT«i«)  ' 

«*«  Specimeni  of  the  platei  end  letter-presi  wUl  be  forwarded  to  any  oddreM,  free  by  ma 
on  reoeipt  of  six  cent*  in  postage  stampa. 


J^A MSB O THA M  (FRA NCIS  ff),  M.D. 

THE  PRINCIPLES  AND    PRACTICE   OF  OBSTETRIC   Vmi 

CINE  AND  SURGERY,  in  reference  to  the  Prrjce^p  of  Parturition.     A  new  tf  i] 

edition,  thoroughly  revised  by  the  eutbor      With  mTilitt   n«*  by  1^    V     Keai 

Profe«»or  of  Obiletiici,  &e.,  in  the  Jefferaon  M 

and  handsome  imperial  octavo  volume  of  <t60  j 

haode;  with  eixty-fotir  beautiful  ptatei^  iind  numrrouA  wcmmjcuvp  m  Lur  im,  ronTnmifi 

»U  (tearly  ?00  Urge  and  beautiful  flgurei.     |7  00. 


C 


HUECHILL  (FLEETWOOD),  M,D.,  MR. LA, 

ON  THE  THEORY  AND  PRACTICE  OF  MIDWIFERY.     A  new 

Ameriea.n  from  the  fourth  reTined  and  enlarged  London  edition.     With  notee  aad  addiii( 
by  D.  Ffi Alicia  Cokdii,  M  D..  author  of  a  '*Praetioal  Treotide  on  the  Diieaeee  nf  ciki 
dren/'  Ac.     With  one  hundred  and  ninelyrourinaetrationj.     In  onerery  hmdeooieoel 
Tolume  of  nearly  700  large  pftgei.     Cloth,  $4  00;  leather,  §6  00. 


BCW  


IIO!lTaOMBRy*S    EXPOflTlOir    OF   THB    SIOITS  i  RIOBT'S  OTBTSM  OF  HTDWJrBRT 

4ND  SYMPTOMiS  or   PKEONANiTT      With  two       aad   AddUtoaal   tna«trul<>a*      ^■' ■ 
«rx'<9 ii{«)t« colored  piate#,  »nd  iitiia>'raa«wn.idcale.  I     ^dlltoa.     Oae   Toiamf  eetaeot  ^ 
/«  Jroi,flro..ofnearly«OOpp  ,cVotb,  %S7a.  .     0150. 


Wliti  tf«i 


J^EISHMAN  ( WILLIAMI  M.D., 

Rag i Hid  Prttf9a6or  **/  Midtci/try  in  th*>  Univ^rtritu  q/Olatgote^  A:e 


Henby  C*  liXA's  PuBLiOATiONB — {Midw^f^Tyj  Sitrgery). 


SYSTKM  OF  MIDWIFERY,  INCLUDING  THE  DISEASES  OF 

PREdNANCY  AND  THE  PUEKPKRAL  STATE.     Second  A  metric  an,  from  ih*.  Second 
and  KevUt^d  Kng^iish  Edition,  with  additions  by  Joiix  S.  Pajucv,  M.D.,  Obstclricinti  to  the 
Phihidelphitt  llutpilnl,  Ac,     la  one  Inrge  nod  tvry  liandnutue  ociAvu  rolume  of  over  700 
ptigea,  with  about  two  hundred  illuBtrniioai  :  cloth,  $5  i  leather.  fO.     (Jun  h»tttj,) 
ThrU  ilil»  bi^'.;  '-  ■-,"',       •.  .    '     ■   '  .     -■  ,  ,  ,-v 

ItlJ  of   tbf!      I  I   ( 

OGDTryJ»etuL.  hi.-* 

Elitb'^hK     III  *  u-ifni    w-Hiiowor   ni*  rit-fi".  ■     i  i      ^  n  .'nhrr,!  ntiw 

onr  tiiDifimi!!*!,  hotti  f<»r  tbettutJeol  Aud  prnci 

The  valtiA  of  the  bu>>|[  u  #«h«iic«d    i»jr  ttili- 

edlltxn,  wlilcti  cuntiiioH  iniioy  ny*\i*^  hy  our  1,m*^  itr.      •> 

Purrf.— f;4*Vfi£rwJlf«rf,/6un».aHd£-ir*i»tf»»<r,  M»rohJ  of 

1S77  I  H- 


•  t   wtfutiiln  Itjui  h^vD 


tt-;. 
Of  ,. 

lm|troTO  il      *^\ 

Q\. 

tli-^    ■■.      .  .      ■      -^  :  ■         . 

ftliii  liu  Ai.fk  Ui»L  likkji  tUc!  r^ntiuiiHt  ^ud  iiU^  ^Jici  ul  \ji  ^ 
Upun  lurt>iti*<u  with  vrltifji  b<^  bfitciiiri*  iml  ttiil".  I|b\  n 
ii>ed  '•  Loiithuifti)"  for  two  yrs^  »«  u  \k'\\  \*»\  f-r  r  i' 


,1 

■  I, 


to  QOitllaur  *ttch  u»e  now. 

Thi.4  0tfW  ifitttli'inctr  v  •     '' 
we  «\pf'*''i*'*ti  o'  i^""  ^^'■ 
l^ifTi.  niitoT'iT  f'T  till 


'Am.  Practitiohfr,  Mar.  !*iT<)i. 


in  iiic   iiii^j)!-ii  iiimijuii^'; 


-jSifuj  iitrix  M>hJ.  J^fur HUi ^  dmu.  l^fii. 


In  h.Im'UL  twa  yv»kri>  mflvr  thp  UiiUf^  Af  tht*  PttiN^tlnttt 


It  U  with  mcnuino 


*ntitifftclion,th<»rt'forc.  that  w<>iMiid 


:>AERr  (JOHN  S.).  MM., 

Ohht^trivinn  tvth«  PhUftfUtphta  HnttfHtnl,  Vt/H'Ff»tt  nffK§  O^ttet.  S>«UiV  f*f  PKila*Ulphia 

EXTRAUTERINE    FREGNANCYr    ITS    CLINICAL    HISTORY," 

DIAGX0S18,   PROGNOSIS,  AND  TREATMENT.     In  on«  hAndsome  octavo  volume. 
Cloth,  $i  50-     {Lituly  UiHuHS 

out  of  M)fn«>thlnr  tvtj  ilka  ebiyCM. — PhUadtipkia  M*tt. 

r*»nrj,  Ffeb.  Jt»,  ISTfK 
In  IhiA  work  Dr,  l^mrty  hu  luldcfl   h  most  VAJuplitt 

<*o*jtH>»u*>'">n  tr,o»»^«ii»trir«Urf»r!*tMr*%  <^\^<i\  n^ui-  «fhli*h  mcitt* 

evi  ,i4f  of  c«jif*— 

Tbliwnrk.b.i-  ■  ',«. 

fljLp«rienc«9)  of  i 

ritf  tiding  midwirery.»C^n<> 


publi0h(»l. 
lij  ih*  work 

•t 


•  or]   \in»  )1>ltIlIlt^d   IjI- 


h  jutltf- 

,.-,.  ....^.     •  .,-ii  11^  it  f* 
tt^A  oti«curi^v  Mtteadiii 
He  hn»  l«rou|fht  orJ- 


ASBHURSr  {JOHX  Jr.).  M,D., 

^^  Prtif  ^f  Clintc-nt  Surrfery,  Lmr.  /*f  Pa.,  Surff^on  to  tht  Sptucffpal  Bofpiial,  Philadflphia. 

THE   PRINCIPLES   AND   PRACTICE  OF   SURGERY.     In  one 

Terj  iiirge  nnd  hundsome  octavo  volume  of  about  IDDO  p»gea,  with  nenrlj  &6U  i]lue(r»tioii», 

cJotb.  |6  50;  leather,  raised  bands,  $7  50. 
Iti  aathor  hat  evldeallf  tented  the  vriUnsB  and  ,  iplatuo*  of  others,  H^^  UooancrTatlve,  bai  aothlde- 
#spef1eBC<*fi  of  tbe  paet  and  presf^nl  in  th**  craolblr  (  bonoit  by  aatborlty  Hie  Atyle  in  elear,  elf^aut.aDd 
of  a  err^fut,anntfllt,nad  hnnor^blt;  tnlndl.iiDdfftUh-  «f<lio}f%f)f.  Tb«  Wirk  U  aiiadmirKM«<t«)3tt'boi)k,  Aiiil 
folly  #ti<t«!»Vor«d  to  briof  hilt  w^rk  Upl^i  thel«T«iI  of  AnBefnlbiKik  of  rfkf»^r#nc«.  It  In  a  credit  lu  AnirricAa 
tbe  bl^bost  QlBodard  of  praetical  nnrgiry.  He  in  I  prnfeMtoDanunrature,  a&d  uueof  the  flrit  ripe  fruiu 
rraok  and  doOnitc*,  and  fUni^  Uf  op1i»<nQs,  and  fteae-  |  >f  tbeeoiifvrtiUxed  bytheblaod  of  our  late  Uttbappy 
rally  »ound  jnee,  Uelead  af  a  mere  r€»umk  of  the  I  var.— jr.  r.  ifed.  JTaeord,  Feb.  1,  187S. 


0KBT'8   OPB&ATIYS  l^UROBRT.     lo  1   vnl.  8to.  '      Medical  Colleie,3arg»oa  to  the PeanaylYUDla  Hot 

el.,  <tf6A0  paceii ;  witbab<>nt  lOOwoAd-«at»  iJl  2^1  pktal.&c.     IaoILe^  very  h&ttiinomeoctaro  rain  roe  of 

COOPIR  S  LBCTtTRBei  ON  THE  PRINCIPLB8  AW D        7S0  pi|^«.  with  aV"  "  r^  cloth.  »1  75. 

PaacTiCROF8ra»E»T   Inl  rol  J^*o  cloib.75np  13.    MtLLKU",-^  PRINt^lIM,  KKY.  FourtbAui*- 

OIBBOH ^  TW^TfTHTES  AND  PRArTIf  R  of  htu.  '      rife n,f nun  the  TM  h  y-A^rSf^n      In  ane 

«aaT  <n,  improred  arid  ^  ,      «"f*  !;««''"*■  "'  '  ''^  ^^''^^  ^'*^*  ^<^  aUatratianf  ^ 

Ibiriy  Is  tTr»>baadp«ir  l-l      cloth,  W70. 

ntoea.  **■"':>'  *r.,v  vj  p..  iwatber.  rjii*»it  ^*-'  .      *■•  i^^^.......^  ........... .^„  „»..,, •»,-•.  t-t.-.-     v  ,-■•    ^ -,  ,-, 

THB  PRrNCUn>RS  AKO  PRACTICE  Of  !<CKOEKV 

By  Wti.nie  PiKRlF,  F,R  S  E  .  PrQf*»-iorof  Siirj?pi  y  j' 

in  the  Unli-erntty  of  Aberdeen.     Edited  by  Jf>iiw  i      7w  paj<-«,  wuji  jm  uiarLta^vmv  ,  fAt,v>&,  v>  ^'^ 

ftafm  M,D,,  Prvjffeietor  of  Snrgrery  la  tbe  PeaaaJ^ 


J^Y  ^'^'^  SAMS  AtiTUuH,  I 

A    PRACTIOAL   TREATISE    ON  THE    DrSEASES,   IXJmTPs' 

iind  Mjiltormatiunp  of  tti«  Uriiinrj  Ulrkdder.  tb«  Pru^tatt  GlimU*  nuj  th«  T 

KdUion,  tborncigbly  R«(^lBefl  trnd  CuiidciM«il»  by  8\mijisl  W.OnaM,  M   . 

thv  PbiUiicJpbin  )lu»}>tiul.     in  on*  lmo<iioBD«  o6tiLVo  voluuja  of  ^74  p&^»f,  wiLU  Ua  iiiiM- 

trnlioni:  oloib,$4  60.     {Jutt  litnM.i 


4t    t.-    I 


ijji'f'Qii  tb«i  «t>rici>r3r 


"mM  to  rvininifQl  lliUatiilrflirA  wrif\ 


!  nj^oui .— ^/.'ii^id  J£mA  .  i?timnt^-t 


JJf   TBK  aAMK  AUTtiOM, 

A   PRACTICAL   TREATISE   ON    FORKION    BODlEP 

iJJGELOW{!!  ~    " 

ON    TJfK    Mi:CUANU>,M   UV    VHt^\ 

Q^  rat    UIP.      WMh  the  ^^AurUutt  ^V  vuv 

nuiuvroa*  original  UluiUitU^iui.      Vn  oum  h«i>,  &av\m,u«  up\^xt»^..,^^^. 


HiNftT  O-.LiA'a  PuBUOATioufi — (Surgery). 


27 


fJTimON  f /. F  WIS  A\A,M.,  Hf,D., 
A  MANlTAIi  OF  OPKRATIVE  SrRGEKY.     In  one  very  Immlgoine 

royal  llmo.  voTum*-  of  about  ftOOpttpf*,  with  :;37  UtufirftrUni? ;  cloth,  $-  5fl.    [JuH  lUttdY  ) 
Mftny  jeftfi  hftViiiK  Hnps^  »itv«ift  lh*>  Appefimoe**  in   \}\U  c^uf^try  oT  »ny  worlc  iTovol*.!  i?jre!ii. 
sively  to  t^*  ojiernticftis  of  gurgery,  an^l  ih©  orJio; 
artwi^FlflT  fttr  rendy  conpultntion   nrnl  refrrpivce*  llif 

dev  ■     !  iM^ivrly  to  pfncticnl  aperntiv*!'  defnilp, 

Op* 

Ji«r  oil*  ,   --,  . 

scop*  iiC  tli«  work  ciin  be  gathered  from  the  subjotn^d  ¥erj  condeo«ed 

s-cjivi]s^-A.i^ir  o:p  ooiMTEisrT©. 

Part  I.  Toe  AccEHsoutrs  of  an  OpititATio?f.  Pa«t  JL  Li<..vii'Kit  or  AttTunrEs.  I'aut  HI. 
AiiPCtATiow.  Part  IV.  Hxci«;toN  or  Joists  am>  Bo?fK3  Pakt  V.  NKtiKitT^uY  axd  Tkkot- 
our,  PA»f  VI.  Plastic  O^ERATlu^»  OF  IBB  FAcr.  Part  Vll,  Srit*  i.ii,  OmitATto)!^.  Chttft, 
I.  ^  r    upon  the  Eye  nnd  lU  Af pendjipei*.     Vhnp,  II    Opefatiom  upon  tb»  liar  und  tli 

Ai  CVrff/i    ///,  OpemMona  upon  the  Mouth  and  Phaiyox.      CV/j^/f,    /K.   Opifnitions 

ptr  lotitheKeok.     CV/*<|^.  F    Opcrntlont  performcl  mP<j«»  th*  Thonii.     Chop.   VI    Ope. 

riilit>iir  pciVi'Vmed  upon  the  Abdumimil  Wall.  Stom4t'h.  noil  Jnt^^ftincs  0«/».  17/  0periiti*.i»8 
QpOD  tbc  MfUe  Oenito  Crinnry  Orgnoi  CTtiy).  V7/i.  (JpwtttiuR*  u^n  th«»  GruiluLfiwary 
Organs  of  ihe  FeuiJiIe.     Chap.  iX    Mi»c«)J«iieiitt»  Ov«fftti"H« 


ii   wnnt 
It       H*?  b!r»»  noeordTDfirly  i*ottpbt  io  einbrdy  in  the  w«rk  a  concise  nocount  iA  nH  lh« 
tcii.-ed  at  lh«  prefent  diij,  defoiing:  f  peeial  fttlention  io  ih#  n«»w«T  iind  lyj^s  fami- 
4jupi()urW  iliuptrfttcd  with  diaRrnni*  und  fif^nrr^,  ni*ny  of  trbioti  are  origioal.     The 


H 


OLMES  {TIHOTIir),  M.P. 

Snrffron  tu  St    ffi^irg*'»  Ilu^pitaf,  L<ind*m, 

STJKGEKY,  ITS    rUINClPLES 

iorae  octavo  Tolntue  of  n*aHy  1000  pngvft, 
{Junt  lixutfi^ 

Wflbelt«Tetltob#byfArtbf>b«««t!inrgteMHe}ct-biMk  ( 

limi  ir*-  hi!  vi*.  inioinncli  «*.  M  i.-^  i  K*'  i  .HJii.l*-«.-t .  autj  . 

oft 


AND    niACTlCE.     In  mie  liand- 
with  41  ]  itluKlrstiotis.     Cloth.  $6;  leather.  $7* 


irty.     AU  w  ■ 

Ciif  I    ih;il  11    ,i,'-',-- 

ff,,r  c\\  janlito  in  dOD*,  t»otb  to 

irtit»Tiriii  ■ 
from  tb' 

loa«  of  •►...-..  ..    .......=  ,^  :^~ .1       ,    . 

AmoDf  tliM  ir^vt-boolc*  OD  aitrgery.  —  £r»4i«iA>  JU«d, 
/oi»r»..  l»#e.  1^,  l?i75. 

T  rli  which  h«  been  looked  tot  ctn  both 

«|,i  T otic  viih  much  iDterf^xt    Mr  Holioe* 

It  X  '  jrce  and  rufled  exp«rl«Qc»,  Kod  oue 

of  I  *nd  p'Thfcp*  ibf"  tno^t  brllUiiet 

WT ;  •ohjpctft  in  Etti|il«i>n«K    I"  lt»  a 

b"'-  !^ri  -iQ  admirihlA  r>iip-ftnr1  f:ir 

tfa*^  , 'f     It  will  ,1 

a.] ;  r  »  pii,*H  Hi  ri 

line  I  •     '    ,  iLleftthft  liiKi.  ■   . 

thiiC  w^ra  r.trm''d  jf  it    IL^  «tyle  Utlodr  nud  r.^rdUjM, 
area  briUiaat  at  times,  aod  the  c^JBclaeo^^*  av«>(lrd 


lObriaf  It  wUJjlB  lM»rrop»T  timit*  ha*ooi  tmpatred 
Hn  f-rtt-'aail  <lUr»octiii'»..— A*  l\  Ma4,  Hue^fttl.  April 

It  win  be  f^nod  i  mont  eic^tTeot  epUnme  of  *ar' 

g.'f  »■  by  111.'  -"-II-  r..tT.r,.rri  L.,i',f  I  -.!■]. .►'.... (  rhi^ntntt 

MQd  to  1 1  r  uTuQ 

'■■■""'■-  •  '  ■.■•'■,,,f  . 

...1, 
f 


iMpiiiar  work  In  r»n*  jm-u- 
.  t»Xl«book.— CYncinn/jf/ 


III  pulut  4>ri!t«ntryiitriietQrii  ve  huT*  ao  fr<inJ«  dtit 


g ''.-.«  <iiin  r.'Kir  I'l^U 
Jfrei,.  Oct.  l^-tJ 


'j\\\  lo4r.-i 


"  urn  t*> 


xVetD  For*. 

DJ8L00A- 


ffAMILTON  {FRAiVK  H,),  M.3„ 
A  PRACTICAL  TREATISE   ON    i 

TIOXS.     Fifth  edition,  revised  an<I  itoprored. 

ofoeorlySOOpagea.  with  Ui  illu»tration«.  Cloth,  $6  76;  r«?alher»$A  7S.  {I^it^/^  ft*ited.\ 
ThiF  wnrk  i^  wHI  know  1  n;;  well  a»  at  bonie,  nn  the  highest  aotbority  oo  it^  itnpiirtanl 

«al»j«ct^ — nn  authority  r  n  ihi- roartf  nw  well  a?  in  Ih^  sehocils  nnd  in  pfinctiof — ^nnd 

again  mnnifested,  not  en  .,  ^,  .  demand  for  a  fifth  edition,  b«it  Uy  nrmngprnfuta  now  in  pro- 
gre99  fof  th(*  jtpeedy  appeurnnce  of  a  trun.^lution  in  Gertniiny,  The  repeated  reTi-iJon:^  >f  bi'h  the 
author  hnf  thuA  hud  the  opportunity  of  luaking have  enabled  hirn  fn  ptr4>  tbn  moHQarefu)  ^no,xid* 


eratiot)  to  every  pnrtinn  of  the  volume,  uod  be  hajj  «edul 
to  perfect  the  work  by  the  aid  of  hii  own  enlarged  expei  i 

of  vftlti<*  '     -«  ' "  Kiddfrd  in  thifl  departmeot  fince  the  isHU.     . 

fore  be  ;  lerably  irapft^'ved  in  matter,  while  the  raf> 

loihetv  il  execution,  and  the  volnm^  is  prr>*nted  i 

hupe  that  it  niil  more  than  inaiuttiii  Ita  rery  di^tingatshed  reputiitiau. 

tjtu.  jM  he  in  tlm  p^i*-**'- 

•i  •  ftud  ■iirgefWi  —J 


:'ke   present   i.^^uagy 
te  in  il  \%hi>tevf 
ii.     It  wiil  theraif 
n  haB  beeu  puid 
in  the  ootifident 

I'^-i^n  of  \h*  Tii.'ilf.Ni  Ip^*] 


ci«> 


&mimi^*ty*mmH^uui  ii( LU^  praetieaJ  iiui<irtauc«  \  «^^"*^«  «/  ^'itt^'^^  ^^'^^  M-nt-.r  IK**-^ 


V.ri      fl^ 


lit  tbA  wtyrk  mltao^t  •ppraq 

'  "  "^   ord,  r»b  if,  mi 


fJRlCHSEy  (JOHN  EX 

-"*-•  PrnfeJttor  of  Snrgtry  in  Univ*rtftjif  College,  London,  etc^ 

THE  SCIKNCE  AXD  ART  OF  SUKGRRY;  being  a  Treatiw  on  Sur 

gioa)   Injoriee,  Dineiiit^^,  und   Opcrationi,       Cnrefully  rtvised   by  the   Jiuthor  tram 
6«vfnth  aadi  entargtiid  EnglUh  EdHinn.     niuf^tnited  hj  eight  haiidr«>f)  «Dd  #Ixty  iwo  t a 
grtirintc#  ou  wood.     Ir   tMo  large  and  heoutiful  ooUyo  Tolumef  of  fir»rlj  3000  p«tf6|i 
olotlj.  18  hQ  ;  leftthct,  110  50      {Ni^w  /?«v**/y.)  ' 

In  roTi«ing  thii  ftiiniiird  work  th#iitithnr  hi^  Mpnred  nn  pnim  to  rvodrr  it  wor  nthrg 

iii]o«  of  th«  v«ry  miirked   fnvor  whi<^h  i»  bun  io  tc»njf  enj»yei),  by  Urtnf^lrir  ii 
leTtfl  wUU    th«  adviitirv  tn  the  fctenee  nnd    att  of  m^grry  miide  rii        -' 
Ickni  edition.       To  iK'ootariM^h  thi^  httM  reqnired  the  itrlditioti  of  uhont  ' 
white  the  iiliiRtrarnJii3<:  Uav«  mulfrgoue  it  miirked  imf>rtjvr merit       A  t. 
wofid^QU  have  been  inserted,  while  nbntit  f^Hy  other  new  onef  hive  hteti  »4il>)tiauirij  ttji  hg«r<4 
which  were  not  deemed  »<atieifiict<irj.     In   iti«  enlnrged  nnd  itflproved  fnrni  it  if   tberefori 
iflhted  with  the  contiijent  uiitioipatinii  that  it  will    mnintMn  its  position  in  the   front  t^tiki 
tvxt-books  for  th«  student,  and  of  works  of  reterenee  for  the  prrtetltboeri  while  its  cxeeediogtl 
moderate  price  pUceii  it  within  the  reiieh  ofalL 

The  ••vemh  edltUti  It  before  tbtf  wvrld  «•  ili«  lA^l 

wor4  of  narclenl  ^cierj^n  Tf.fr.  m-tv  V-^  Tn.uirjfr*pb« 

whUli  excel  It  iit^oiti  <   t'»ii 

Kpecin*  o|K>n  iar^im:  >  it  t« 

iLurliviililod.     U   wUi  r%  to 

reiL<l  It,  fur  It  ha*  b-  l  ■  ■    -f  Mr 

Er1cti*en  to  detntiu^tii  i  i                           iil*'rdeni*ij*l- 

i»DCe    Qf    iUfnllCttl    ftn<J    ♦rjri,  \fi'     ij  >f  il 

ikCiire«i'ly  «d(i.  liu  coaclQ^l-iu,  Uihi   u     i 

mend    the    wofk    lo    aiiKlet)!*    lliMt   ii 

ground f^d  la  a  AuiiDd  fulth.  bdJ  ta  prm 

at  IdrAlu^liU  gmde  ftV  the  ti«d»1id«  — ^ii    FruLfi 

|<kiti«r.  April,  I67«. 

edllioii  Mr.  Kri'  well- 

kuuwD  h^Hik^      ^  "f  ^'* 

If.. 

lui 

•clei..  ■  r, .,,:  ....  ...,,..,«.,,..  

tloD  lo  gliTA  n  det»llled  crlitclMm 

hoAlutlitiKlT  a?er  thtt  we  kaow 

work  whrr-  •<■-  -►..  «...,.i  .....I  ...-.-. 

uaeenucl' 

aed  no  c 

■urgteal  !►>- M.. ■-*.-.-.*  rr.  ;w.».,.,i     -  .  ,,  . 

For  the  pH*t  twenty  yeire  EMfh»eD*e  Surgery  hn< 

ki  thUcoaniry.  ! 
to  hold  U«  Kr<»ii' 

rei?i 

rlD 

drr; 

Rueoi  vt  pithwl  ifiCAl  ppocet*e«.    6q  uitrkad  t*  thU 


chuo^e  for  the  better, 
a^RDrarlrtvly  cicW  •  <.m 

tlf  lli*^  mjitiy  '  " 

our  ta^k  t»*  *ttM  I 

Wllf.'l*    M.    ,tij     

tn-n 


I       Nntw  1 1 ti 0 1 A  ndt  n b{  I  !*••  I m^rct**  I  a  #ite,  w e  ob 


'  til  ktitl  |irAi:ttt}uat)r.— ,V.  f 


Mc*t,  . 


ife4  /iUcw<4«r»Ju».  1>^ 


jyRUITT  [ROBERT),  M.R.C.S,,  frc. 

THE  PUINCIPLE8  AND  PRACTICE  OF  MODERN  - 

A  new  &&d  revised  Ain«H4?iiii,  from  the  eighth  enii&rged  and  Impruved  Lond 

irikted  with  foor  hundred  and  thirty  two  wood  en  graving! ,     In  one  very  UiUidx^D^tf 

volarae,  of  newty  70i^  Urije  aud  elosely  printed  page*,  eloth*  $i  00  ;  teatbtr,  §&  Of. 

411  thai  Ibe  earffeal  itodetit  Ar  pn^ettUooer  eodUl 

It  !■  a  iao«t  admirable  book  We  da  im  kfio« 
wk«a  we  hare  «u.ixiia«d  oa«  with  mare  pioaeare.^ 
Moaiitn  Jfed.  f»i*d  .5»r^  yaiirHaf. 

tu  Mr.  Drtiltt'B  beok.tboaffheontalalof  OQly  eoin*]  tm#<t^  mm^I  oI  hekaK  Vrtu«ti  ta  a  - 
«trea  baodred  pofot,  boih  the  priuflplea  and  A*\  i.ad  eac«liM^  —  i«»  /oa«-ikaJ  o/ JT- 


ifial 


URTANT  (THOMAS),  RR.C.S., 

THE  PRACTICE  OF  SURGERY.    Reoond  Anieiicnn,  from  the  8i«- 

ond  Jind  He%i*e4  £ng1i»h  ISdHinn.     With  Ofer  Ftve  llffiiVtPtd  Safy«TtfiK«  «ti  Wvdi. 
one  Urge  and  T«rj  handeoute  u«tAvo  Tolame  of  nearly  10U<>  p«f  M.     {iSktfrtip,} 

9t0t  b,  fJ  2u. 


HiNHY  C.  LiA'a  PDBLIOATI09B — (Ophihatmulogy).  20 


CLINICAL  LECTUKES  ON  SURUEHY.     Ddivered  nr  \\w  liospiial  i,f"" 

L>i  Cbarir^S.  Trjiii»l«leil  from  »h«  French  by  Lkwis  A.  Stimwun.  M  D.,  8urg»cin  (o  tbo 
Prei^bjteriao  Hosprtal,  New  York.  Wilh  illuHrsilions.  In  one  nc&L  vctnfu  rtiJituifl  of 
850  Paget ;  eloibi  %i  6(».     (JNW  R^tuiy  )     Frt*m  the  Midxcal  JStwt  etud  LUrary 

HCMMARY  t»F  CONTKNT3, 

PART  r    ScTRnrciL  DHKAnsi  APTorru.  B  Litrr.  I  PART  IV.  TajrHATir  7rrg|,  Sin-riCiVliu, 

"     \\    KKAcrrttK*  rvi^  TKK  LtHiti.  in    '"        j  A!fU  Pt  JmiA,  4  Liter. 

*'  in    Ta4triiAr(C«HTMiTi«  «»i»NirNo»i«    %    '*  PART  V,  IVifrf^.i^  t^»r  tifv  AKTrtrLAtinxt     7    '* 

i        "       VI,    f'ui>«i«o^^  AtM4:iCAH,  AM' Ir'tfTULA.   S    ** 

It  will  be  iieen  /rnm  tbis  brief  HbalrAOl  of  ibft  eontenUi  ibaL  these  Lee  turn  tireat  of  »uUjei*ta 
irbieh  (iro  of  djiilj  interest  to  ilie  |ni«tiiiot»«r,  whtie  Stita«  of  Ibem  lijirdly  i>«eeiir«  in  lb«  teit* 
bc^okif  the  atteotioQ  whicb  tbeir  iuiportatioe  dei«rrai. 

noWNE  [EDGAR  A.),    '~~^ 

fiuroroHt*^  thf  (Av^rpfi^l  Eyr  /in/f  ^nr  tiyfirmarj/^  and  inihti  IHsp*7Htnry  f>>r  Shin  IHfrtfta. 

now  TO  U8E  THE  UFHTHALiMOSCOPE,     Hci.ijr  Kleinentnry  In^ 

BtrijQtioD«  in  0[jbtba1tiiai!0opy,  iirrnn^^d  tur  the  Vmc  of  Studettt*.    With  tliM'^'   *.■*■'■  'hi; 
(ions.     In  one  »msll  volooit!  rojnl  12tuo.  of  121^  pa  get :  ulotb,  $1.     (A^ 

T1il«  CMpi' >ii  (itll^   w^trk    t-h.Hitlf]  hf  \ti  \hn  lnn  U'j*'  nf  i  ttrntneat  End  the  mi  .^  »f  imUm    I,  |-r«Ull 

«v    I  ^     I  V     whAl  In  •«<*&  — /'  v.   iJi;". 

*'"  Tli«inf'rmih  .torvcUilv- 

i.^ufitAr  HuJ..u.^u    LL-a    Lc'  jllu.tmtrii.i'  uxi  iir*  rrMci*!  iiw*^ 

oouia  iOMCely  full  of  UDder^Ui.,  r  cc.r.»tviicUox.,und  v«7  lr*aju.iivr, 


^ 


PARTE R  {R,  BRDDENELL),  RR.CS,, 


I        A  PRACTICAL  TIIEA TISE  ON  DISEASES  OF  THE  EYE,    Edit 

I  «<l,  with  tPit-types  and  Aclditiotii,  by  Joow  tijiisas.  M.D.  (of  St.  Louta,  AIu.)      In  ftna 

I  btiiuijiomtt  octnvo  ?ulume  of  rtbocit  &U(}  ptigcp,  and  124  lllufitrniions.     Clotb,  f«i  7^.     \Jhm 

■  Usiied.) 

■  Dr.  iSreen,  whose  reputation  »nJ  rxperietice  in  this  depnrtioent  are  well  known,  ba>gifen  tbii 

■  work  a  very  careful  rei^iRioD,  and  \\iv»  introdur«d  much  mutter  whi(  h  wilf  he  rnun<i  of  iiu  porta  nek 
I  to  the  prticUtioner.  Ai  hu  fijrstctn  of  test  lypetr  \n  the  one  re^Hiui mended  hy  the  aath<»r.  tbejl 
H  bare  been  inserted  in  the  volume  ta  a  #bnp«  wbicb  will  udmit  of  their  bciug  detacbtd  and 
^L^onnied  for  coziveii  lent  ofRce  ua«. 
^^H^Tbp«ie  tes t-iype«.  un  a  ebeet  for  mountings  can  be  bad  separate,  price  35  etnta. 

*trr, 

Of 

br- 

ot  1*.,    ..,- -..  >... 

m\r  Hit^n^tMrt .      .  »   TJjm  In. 

allkr  tt»  th*  ^f<fu*rifcl  liiid  tl>< 

tl*(*  twtt^l  vnluftbiu  rv^utl  whuu  ....  .t|,.^    ....,,..    ■  ..^-^.^     >.  - 

(iwUl  ui  *ntui'»>itiiikd«rAl>lt5<ixU'niiJwi^^Miriiili«v  ihi»  brth  i  [.n- 

Haul  dv^artiiieat  u\  modiuloe.— Ltrf*f/tf«  iMnctU  Del.  CiU, ,  dUi  i 

It  i«  with  ffrent  pleiuiiir*  thi^t  we  <*«  ..oaon^e  ih,* worfc  !  *|^'"  ^'^  'l"^^'  y-"*"  w-  ^in,'n  Imm  «  r^w  enur,.  of  .nuii4 1 
M  k  loo*t  *\ih»Mbk.  c.,iirH1..jtJ..n  to  ,.rtrUc»J  ofhthul^    wUeatfroui  ii  miti.*  of  Lb.tl-Aa«  a  t,r4  A,*iM of  if«^^^^^ 
vwlrvty,    Mr.C'iiner  tuMfurUfvimU-n  from  thv  end  be  hta>  I  ^*-  "*"♦  l**^ 

W^/.65  (J.SOELBERG), 

'  ^  Prt,/itt<yr  o/  Ophtha  tmotogif  i H  King*M  ^  I  Itffe  BotpUni,  Se, 

A  TREATISE    ON    DISEASES  OF  THE  EYE.     Thinl  AmericanJ 

from  the  Fourth  and  R^viied  London  Edition,  witb  addition! ;  illostrated  with  niJiDerottlJ 
•tigranngt  on  wood,  and  fix  colored  platea.     Together  with  ietectiftns  from  tbe  Tect-i jp 
of  Ja«ger  and  Snellen.   In  one  larg«  and  Terj  baadaoioa  ootof  u  volum*.     {Prfjmring,^ 


TA  URENCE  (JOHN^  Z.).  K  R.  C.S„ 

MdUi^  efih*  OjtiUhalmic  Rwt^ew,  Ae 

A  HANDY-BOOK  OF   OPHTHALMIC   SURGERY,  for  the  use  oC 

PraetitiniaerB.     Second  Kdition.  revified  and  e&liirg«d.     WHb  namerouiillaatraUoni.     Iq 
one  rerj  bandjome  ootaro  Tolaioe,  cloth,  $2  75. 

M  WSON  {GEO  ROE).  P\  iLC^,  E^. 

-•  A it»i»tan 1 5wrpeon  tttiht  Hoi/nl  L^atUm  Ophthnlmic  Soiptta  I   MottrjUtda ,  Se . 

INJURIES  OF  THE  EYE,  ORBIT,  AND  EYELIDS,  \Xv^\t \\svxsvi6.- 

diate  and  Remote  Effect*.      With  abonl  ona  \ittn^T«d  IWuiU^UoTVi .    \'0t  *iw* -s*^!  ^^^'^^ 
iOBoe  octavo  rotamef  elaih,  $U  50. 


30  H«NRY  C,  Ll^^fl  Pt^BLlOATlONS — (Mtdicul  Juriaprudenre). 

-DURNKTT  {CUARLES  it}.  MA  ,  M.JD.. 

-*-^  Anr.it  JitLtff  to  tKA  Pr*^*h.  {t.-ntp  ,  Surgfon-in-iharff*n/ th* lujtr  for  J>f9.  t^tfut  Bar,  Phila. 

Tin:    EAR,    ITS    ANATOMY,    PITVSIOLOGT,    AND    IHSKA8KS, 

A  Prjictiortl  TrcivHa*  for  tb©  Vse  of  MeJi<inl  SititlentB  ao«f  PritcUtimierii^  In  fint  biii)4<jj 
«fiiD«  ofltAVii  volume  of  tlb  pngei,  with  figlily'sovvn  iUailr«ii«n«  r  clolJs,  $4  60  ;  J«fttb»rJ 
|{»  6U.      {Just  Urad^.) 

Beceni  progrefl*  In  the  invesMgratloo  of  the  •trneture*  o^th^  cnr,  ftod  tdrancejr  ma^t  in  tbi 
mnde9  *>f  tfe«ting  Itn  tlis«m>t<»i!,  wnatd  armu  tn   reniier  (ftj^irnble  n  ffw  wn? k  id  wltuh  nil  th« 
sooroe'' rtf  th*  tD(»at  siUvanr  ^  ^hmilcl  h^  f  l.icc'tl  s^  the  d; 

ithftN  bi'i-in  the  iiifu  of  l>r  ncfomjiliKb,  and  Itie  jidv;i 

the  fjtceiol  cttidy  of  the  put  ^       i  guarnntep  tbiiMh*  r<pFult  <  :  ,....:. 

to  the  prnf«88lr>Ti  ivt  Urge,  its  wcU  n»  t'>  the  ^fieeiiilist  lo  LbU  depurtuient. 

A«  tbft  t'tlflftf  ttif"  wrrfc  tnauntpw,  this   ?Gtutn«   i  th«   ni«dlie»l   Ntiideflt  i»»d  f«oc4%l   |»r»cHttf>ii«r, ibll 
tr««t«  >>f  fhri  AH  I  I  :h«  «*i«,r,  ui   '  work  t»  inilUpionAiihl*,  i^itiJ  will  n»t  bf  foun4  void 4' 

veil   skofir*   •!  )>tiM    lf>k«R    I  liirero«l  l'i(h«  «^i«diihiil  — Jf(ifyl<»N4  Jf'tl.  t/oiifi 

'«'l*l^^  •';='^       Ttio  b.nik  Tt**^  App«»;trufiCisofft, 

*«*B"'^  'f   t^''''*""     ^ti-l"-"'  II:;, 1   !.    n,,W      Ion.'     4   ■: 

in    IT     ■  ''■■,'■  ,j 

'  int    j'riictlii'nt  r   lau        ^|j^  ^j^^jj  ^,,,1  imri»tii»u  hi*  Ii»m  ittr*«ii  <a  lU*  «ie, 

j/iYii/ fVrii'jfr,  I'rt  J  j,  1"::.  Tk.'  taf 

Tl»»    wMlcnl    alndetit  ftnd    jreoftrM    priietUion«r      '^^'^  ' 
hive  I-"  •  i-  I  'i-^  '-•••]  "i'-'  I'-'i-  i.f  ii.i*  r I,. xr «.'!,., -on       5*-'l    • 

Cbftfi;.    .   ..       ,    .-.     -. -.    MUl'e        *''*•''■" 

bffto  m«<l»*  uf  iintv  yeiir^ii*  i'lol«"i|;y  nnd  hii!i  lottirinli'd       i"*^! 
thtt  dlreeHun   in  which   furlhor   rfM^^Mrchei^  cwtt  b*»      *'>^  ^' 

lato  I  '  I   thrt  niinr 

lo^T.*. ;..    umttil  r.4  i»ikv  , ,  .'        '  ■    ,  v  "* 

l»3lVb^'kv    in  I'AU  if   thi,  Ui-<Mi.«»  ftod   iraiiun»iii      l^  pt  •  U'^'MLw^r  i  ui  Uc.  «u  i 
of  the  «Ar  ftpir  fflUf  ftod   |ir*clkiilty  i»r«»*(?ot«!d      Trt      **"'•  "'»'■  ^*^^ff  Janrn.,  «tit.  l*iT. 

f^TLOJf  {ALFRED  S.),  M^IK~ 
l0m.iMrnron  Mfnl  JuHMp.  and  (} hrmintry  in  (luy^it  Bo*pital. 

POISONS  IN  KKLATION  TO  MEDICAL  JURISrUUDEKrE  AXD| 

MKDICINE.     Third  Ani«ricAn,  from  the  Third  and  Rcfited  English  Rditirio.     In  oa 
IttTge  flctHVu  volume  of  8&0  pajjes  ;  cloth,  $5  fifl  ;  lenlhftr,  ffl  40,     {Jttit  f»t%^^.) 

'     r- '  ■     ' '--   -   ■  '    Tt^reirtftJou  reiid#rr<t  n*»c»»«Ar7  I  t}viHi.  —  Th*  **ii»tCt  Sior.  <$,  IblW, 

I  U  liiro  M  uow^wufk-'*    ThlB  [       i>r.  T»y l«r  hii»  bf tvof b Mt* hen f  o*  t U« c<itti4 i*li««  1 

•  ut'.k  -  -  "■■'''  ■  -■< 1'.tioa      Thf  ' 

worK  .  hfTiirjr  of 


5 


r  THH  »4MB  AUTUUH. 


MEDICAL  JURISPRUDENCE.    Sc^vcnth  Amnrican  Edition,     Ed 

by  .Initit  J,  Ttt?>«K«.  M  f>  .  Prrf   of  Med.  Jarlip.  In  the  Univ,  of  Fenn.     tn  4»n«1 

Cloth,  $&  00}  Uiitb«r,$0  OtI.     (L.Y 
Til'  irib.  ,  h«al  tntbofUy  uti  thl»«|tri«tiilty  U«r 

t    U    ■.  .    ....jy     or       (M..>.il.Lt      l,.k«-..v.    r     w..    ivll!'    ..tv    IP.,,   ■ 

Utf  Ail  «r#>n 


II  ti  b«7opd  qnicMtioD  the  ma«t  *ttniettr«  »»  WfU 
*•  mnnf  r^h«M#>  Trt^omfti  of  mndl«4)  Jdirt«prodeDc# 

*»/  Hi 

Jt  k  '-.f  li.  i..  MrT.^r  NnylktriK 

111  b*lullf  u:  a.  Iff.!!  k  JO  nirdir 

«tttburirhol«Klnt(rH  uii|r«r' 


r  THK  8  A  US  AtrrmR, 


Thl»U«l«dUloQvriheH«uMBn*  t 


B 

THE  rarNCIPLES  and  practice  of  medical  J  tiu: 

DENCE.     f^ffom\  Edition,  R^^viurd,  with  ii«meroot  Illoitrftliom.     In  two  Urct  ootovflj 

T*duili#»«,  cloth,  $10  00  ,  UTvVVi^T^iM  ^'i  1 

Tbi»  gretU  work  U  Qow  reoogiaicd  \ti  1^T^^Vwt\<^  %%  V\l% \t>X\<w\ ^i^^. m^^^v %%>&bftAvtol^^ *''*^HtT  «l  ^ 

•  r^rx  *fepartinf  fit  ofltn  4mpe»n»ni.  su^jjecV    \n\vs\t\%\\A'a^'*A''^'«^\^**"^'*^^'^>^^*^*W*Aahflfc  k 

dAii  profe«flloii.  the  pttMivh«r  trmtU  i\i%t  W  nVV\  M»um*  >.V*  %iim%^«ANx\«^\t^W\*^«*aiftji^^ 


HsNiiT  C.  Lba'8  Publications — {3[isceUancovfi).  31 


rPHOMPSON(SIR  HENRY), 

•^  Siirfffon  and  Prn/eft«or  of  Clinical  Surgery  to  University  GoUege  Ilojtpitat 

LECTURES  ON  DISEASES  OF  THE  URINARY  ORGANS.    With 

illustratiuns  on  wood.  Second  American  from  the  Third  English  Edition.  In  one  neat 
octavo  volume.     Cloth,  $2  26.     {Jn$t  bsned.) 

JD  Y  THE  SA  MB  A  OTHOR. 

ON  THE  PATHOLOGY  AND  TREATMENT  OF  STRICTURE  OF 

tub:  urethra  and  urinary  fistula,  with  platcs  and  wood-cutfl.  From  the 
third  and  revised  English  edition.  In  one  very  handsome  octavo  volume,  cloth,  $S  60. 
(Lat*ily  Published.) 

nr  Tf/K  SAME  AUTHOR. 

THE  DISEASES   OF   THE  PROSTATE,  TOIEIR   PATHOLOGY 

AND  treatment.  Fourth  Edition,  Revised.  In  one  handaume  8vo.  vol.  o(  855  page*, 
with  13  plates,  plain  and  colored,  and  illustrations  on  wood.    Cloth,  $'6  75.    {Just  Issued.) 

rpUKR  (DANIEL  EACK),MJy, 

-^  Joint  author  of  •'  The  Manual  of  Peychological  Medicine^**  Ae. 

ILLUSTRATIONS  OF  THE  INFLUENCE  OF  THE  MIND  UPON 

THE  BODY  IN  HEALTH  AND  DISEASE.  De.«igned  to  illustrate  the  Action  of  the 
Imagination.    In  one  handsome  octavo  volume  ol  41f>  pages,  uloth,  $3  25.    {J^tt/y  Issued.) 

T>LASDFORD  [O.  FIELDINGh  M.D.,  F.R.C.P., 

jL*  Lrctiirtr  on  Psychological  Medicint  at  the  SchwU  of  St.  Orj.rgf's  JIoHpUal,  Ac. 

INSANITY  AND  ITS  TREATMENT:  Leeturos  on  the  Treatment, 

Medical  and  Legal,  of  Insane  Patients.  With  a  Summary  of  the  Laws  in  force  in  the 
United  States  on  the  Confinement  of  the  Insane.  By  Isaac  Ray,  M.  D.  In  one  Terj 
handsome  octavo  volume  of  471  pages;  cloth,  $3  25. 

It  Hfttisfleii  A  waut  which  mast  have  beeu  sorely  i  aclually  ^een  la  practice  and  the  iippruprlate  treal- 
feltby  the  burty  general  practitioners  of  this  cuantry.  '  meat  for  thom,  we  find  in  Dr.  UlHiidfordS  work  a 
I(  takes  the  form  of  a  manual  of  ciiuical  description  |  couMidurable  advance  over  prevloUH  wriiia$i»  on  the 
of  the  varioaii  forms  of  insanity,  with  a  desoription  ,  subject.  His  pictures  of  the  vartoas  form>  of  mental 
of  the  mode  of  exHmining  persons  suspected  of  in-  '  ii»«eai40  are  ro  cl^ar  and  good  that  uo  reader  can  fail 


•auity.  We  call  particular  attention  to  this  feature 
of  the  bouk,  ar*  giving  it  a  unique  value  to  the  gene- 
ral pnictitiontr.  If  we  pass  from  theoretical  cou^ide- 
r  Ations  to  descriptions  of  the  varieties  of  insanity  as 


vo  be  -itrack  with  their  superiority  tu  thoi^e  given  In 
irdiiiiry  luaauals  in  the  Eu^ii!<h  language  or  (so  far 
as  our  i>wu  rea-diQi;  ezteud:<)  In  any  other. — London 
Practitioner,  Ftb   1^7l. 

f  EA  [HENRY  C). 

SUl'ERSTITION    AND    FORCE:    ESSAYS    UN    THE    WAGEK   OK 

LAW,  THE  WAGER  OP  BATTLE,  THE  OKDEAL.  AND  TORTl'RE.  Third  Revised 
and  Enlarged  Edition.  In  one  handsome  royal  12mo.  volume  of  about  650  pogei. 
{Shortly.) 

A  few  notices  of  the  previous  edition  are  appended. 

We  know  «>t  no  single  work  which  contains,  m  so  i  interesting  phages  of  human  sool<^ty  and  progress.  .  . 
■mall  a  coupaits,  so  much  illustrative  of  the  strangevt  •  The  fulness  and  breadth  with  which  he  has  carried 
operations  of  the  human  mind.  Foot-notes  give  ibe  i  out  his  comparative  survey  ol  tLii»  repulsive  field  of 
authority  for  each  statement,  showing  vast  research  !  history  [TortureJ,  are  such  as  to  preolude  our  doing 
and  wonderful  industry.  We  advise  our  eoV'/eri*  |  justice  to  the  work  witnlu  our  present  limiu.  Bat 
t «  read  this  book  and  ponder  its  teachings. — Chicago  here.  a»  throughout  the  volume,  tiiure  will  be  found 
ifr.d.  Journal,  Aug.  1870.  '  a  wealth  of  illustration  and  a  critical  gra^p  of  the 

As  a  work  of  curious  inquiry  on  certain  ouUyiDg  I  philosophical  import  of  tacts  which  will  render  Hi. 
points  of  obsolete  law,  •' Superstition  and  Force'*  is  !  '^Q*  »  Uboro  of  sterling  value  to  the  historical  ato- 
one  of  the  most  remarkable  books  we  have  met  with,    dent.— Lowioi*  Halurdfty  Review,  Oct.  b,  1870. 
-~L<mdon  Atht  naum,  Kov.  3,  IHW.  ^^  ^  ^^^^^  ^^f  ,^jjjy  reference  on  the  subjeit,  it  is  of 

He  hastlirownagreatdealof  light  upon  what  must    the  highest  rtLln^.-^WeM minster  Reoieu),  Oct.  1867. 
bo  regarded  as  one  of  the  most  instructive  as  well  as  | 


T>  Y  THE  SAME  A  UTHOR.    {Late.y  PublUhed.) 

STUDIES  IN  CHURCH  HISTORY— THE  RISE  OF  THE  TEM- 

PORAL  POWER— BENEFIT  OF  CLERGY— EXCOMMUNICATION.  In  one  large  royal 
12mo.  volume  of  516  pp.;  oloth,  $2  76. 

The  story  was  never  told  more  calmly  or  with  .  literary  phenomenon  that  the  head  of  one  of  the  first 
greater  learning  or  wiser  thought.   We  doubt.  Indeed,  I  American  houses  is  alsothe  writer  of  some  of  its  uost 
If  any  other  study  of  this  field  can  be  compared  wuh  I  original  books.— Lont/oa  Athtuaum,  Jan.  7,  1871. 
this  for  clearness   accuracy,  and  power.- Chicago        ^r.  Lea  has  done  great  honor  to  hlm^ii  and  thu 
Bxamintr,  uec.  1S70.  |  eouutry  by  the  admirable  works  be  has  written  on 

Mr.  Lea  s  latest  work,' *8tadiesinChurch  History,"  .  occlesiologicalandcDgnatesubjecU.  We  have  already 
fully  sustains  the  promise  of  the  first.  It  deals  with  |  had  occasion  to  commend  his  "Superstition  and 
three  subjecu— the  Temporal  Power,  Benefit  of  |  Force"  and  his  **  History  of  Sacerdotal  Celibacy." 
Clergy,  and  Excommunication,  the  record  of  which  '  The  present  volume  is  fully  as  admirable  in  its  me* 
has  a  peculiar  Importance  for  the  Knglish  student,  and  |  thod  of  dealing  with  topicB  and  in  the  thoroughness— 
is  a  chapter  on  Ancient  Law  likely  to  be  regarded  as  aquaiity  sofrei^uently  lackini{in  Am<irVc*»^%.\iW«an^— 
Anal.  We  can  hardly  pass  from  our  mention  of  such  |  with  which  they  a,t«\uv««\.\v^AV«^. — IS.  X.  iovirtvaXc  J 
works  aw  these— with  which  that  on  "Sacerdotal'  Payc^ol  .Vsdtclne,  SvA-j^Xft"^. 
Cellbaey"  ^honid  be  inciaded— without  noting  the- 
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To  avoid  fine,  this  book  should  be  returned  on 
or  before  the  date  last  stamped  below. 


